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The year 1931 was particularly 
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ment field in that it may mark a 
turning point in established meth- 
ods of sludge disposal. This is 
pointed out by Dr. F. W. Mohl- 
man in his survey of the trend of 
development during the past year. 
In his contribution to the Filtra- 
tion Plant Section John R. Baylis 
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Outspoken Preference 
for Allis-Chalmers Type M Pump 


Patented—double suction—mutlti-stage 


6” x5" four stage Type M 
Pump. Delivers 900 gals. per 
minute against 750 ft. head. 





Products 


Electrical Machinery — Hydrau- 
lic Turbines — Steam Turbines 
— Steam, Oil and Gas Engines — 
Condensers— Mining and Metal- 
lurgical Machinery — Timber 
Preserving Machinery — Steam 
and Electric Hoists — Crushing 
and Cement Machinery— Pump- 
ing Engines — Centrifugal 
Pumps — Flour Mill Machinery 


— Saw Mill Machinery — Power, 


Transmission Machinery — Air 
Compressors — Texrope Drives 
— Farm, Industrial and Crawler 


Tractors. 





Where Type ‘*M”’ pumps have been purchased 
these pumps are preferred to other makes. 
One engineer selects the type ‘‘M’’ pump be- 
cause it has less wearing parts than a com- 
petitive pump (no diffusion vanes); another 
finds the type “*M”’ the most efficient; still 
another reports changing the stuffing box 
arrangement on pumps of other makes, which 
gave trouble, to be like the type ‘‘M’’; and so 
on. The difference in first cost between the 
type ‘‘M”’ and other pumps is not much but 
the final cost is largely in favor of the type ‘‘M”’. 


Type “*M’’ pumps have simple volute diffusion 
passages, double suction impellers, minimiz- 
ing end thrust, and substantial split casing 
solidly bolted together. These and other 
features are described in Bulletin 1642-A, 
write for a copy. 


LIS: CHALMER 


Allis-Chalmers Manufacturing Company, Milwaukee 


Yes—we would like you to mention WATER WoRKS AND SEWERAGE, 
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EFFICIENT ADVERTISING 


When you see a manufacturer’s advertising in these pages, you 
may know that that manufacturer knows how to market and dis- 


tribute effectively and economically. 


That is important to you as a purchaser. The cost of mar- 
keting enters into everything you buy. Competition is keen 


necessitating waste elimination. 


Manufacturers who advertise in trade papers use the shortest, 
most direct and most conomical way to reach you with their edu- 


cational and selling message. 


They are buying concentrated circulation without waste in 


an accredited publication. 


(iy 


THIs SYMBOL identifies an ABP paper 
. . . It stands for honest, known, paid 
circulation; straightforward business 
methods, and editorial standards that 
insure reader interest . . . These are the 
factors that make a valuable advertising 
medium and dependable publication. 


Water Works and Sewerage 


IS A MEMBER OF 


THE ASSOCIATED BUSINESS PAPERS, INC. 


295 MADISON AVENUE — NEW YORK CITY 





Please mention WATER WorRKS AND SEWERAGE—it helps. 

















Water Works a 1932 





Rex Sludge Removers—FLINT, MICH. 


HAIN BELT COMPANY 





Rex Sludge Removers—CHATTANOOGA, TENN. 


For Sewage Treatment Plants 


The Chain Belt Company engineers, builds and 
superintends the installation of sludge removers of 
advanced design for Primary, Secondary, and Final 
(Humus) Tanks, together with drives and auxiliary 
equipment. Included also are double and single plun- 
ger sludge pumps—fine mesh and coarse bar screens. 

Rex Sanitation Equipment is the product of 
an experienced specialized division of the Chain 





Rex Double Plunger 
Sludge Pump 





Belt Company dating back to 1917, backed in 
turn by other divisions long skilled in the han- 
dling of material and the screening and pumping of 
liquids. Representation is nation-wide through 
branch offices in 17 cities, with staff specialists 


speedily available. 


A new Catalog No. 208 is ready for distribu- 


tion. Check also on the form below any equip- 
ment of special interest to you at this time. 


CHAIN BELT COMPANY 
Sanitary Equipment Division 
1610 W. Bruce St., Milwaukee, Wisconsin 
Please send Catalog 208. I am interested in the Sewage 
Equipment checked below. 


ES ES OD a Ae RCO a 





Address... 
0 Crain’ Type Sludge Diiviiies ag Tow-Bro Sludge Remover 
(1) Sludge Pumps (-] Sewage Screens 





SANITATION EQUIPMENT 


Sewage —Trade Wastes —Water Treatment 
Established 1891—Branch Offices in 17 Cities 
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Here Lie 
TASTES 
ODORS 


(SONE ..and nary a Regret! 


The problem that has for years been the hairshirt of the worried 
water man is dead and buried. 


The drought of 1930 brought it to a head. In many communities 
conditions were so bad that something had to be done about it. 


A test made with NUCHAR .. . activated carbon in powdered 
form ...a form possessing enormous ‘adsorptive power \ . . proved 
that there is an effective and fast working remedy for objection- 
able tastes and odors. 


Cases rated extremely bad were cleared up in a few hours. 


Even more interesting is the fact that no special equipment was 
required beyond a dry feed machine and a water eductor, standard 
equipment in almost every water plant. Furthermore, the use of 
NUCHAR involved no change in filter plant design. 


NUCHAR is now in use in more than 150 water works and the list 
of users grows from week to week. 





Many of these plants, working on the idea that prevention is better 
than cure, are applying NUCHAR in small, constant dosage with 
results eminently satisfactory. 


Complete information ... and the service of our Water Purification Division .. . 
are yours for the asking. Write the Industrial Chemical Sales Company, Inc., 
230 Park Avenue, New York, or 205 W. Wacker Drive, Chicago. 


Powdered 
ACTIVATED CARBON 


When writing to advertisers please mention WATER WORKS AND SEWERAGE—Thank you. 
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TRENDS IN SEWAGE TREATMENT IN 1931 


By F. W. MOHLMAN 
Chief Chemist, 

The Sanitary District of Chicago, 
Chicago, IIl. 


HE disposal of sewage 
solids has always been 
the difficult problem in 
the treatment of sewage. 
The success of the activated- 
sludge process, from _ the 
standpoint of purity of efflu- 
ent, has only added to the 
difficulties of the disposal of 
the solids. Progress in sew- 
age treatment, therefore, is 
actually measured by prog- 
ress in the methods of dis- 
posal of solids. This peren- 
nial problem continues from 
year to year, but the year 
1931 was particularly note- 
worthy in that it may mark a turning point in established 
methods of sludge disposal. The rapid spread of separ- 
ate digestion of heated sludge during the past five years 
has outstripped the technical facilities for final disposal 
of solids. Engineers and chemists have taken stock of 
the situation more carefully in 1931,-and have decided 
that a more critical study should be made of the present 
methods of drying and disposal of sludge. Extensive 
research has been started at various places to deter- 
mine the economic feasibility of mechanical filtration 
and incineration of sludge. These investigations are 
still on a comparatively small scale, but the influence of 
the results on the trend of sewage treatment may have 
far-reaching consequences. 

While these new investigations point toward future 
developments, present requirements for disposal of 
sludge are not being neglected. Glass-covered drying 
beds and sludge storage tanks have been utilized in re- 





Dr. F. W. Mohlman 


cently built treatment works, in order to supplement 
the advantages of heated separate digestion tanks, 
making it practicable to remove sludge during winter 
months. 

In addition to the technical progress in the disposal of 
sludge during the year 1931, questions of policy have 
arisen with regard to the final disposition of the liquid 
effluent. Goudey at Los Angeles has widely heralded 
his experimental work on the recovery of sewage ef- 
fluent for augmenting water supply for irrigation, in- 
dustrial or potable uses. Dr. Imhoff has also studied 
this possibility in the Ruhr River by force of necessity. 
On the other hand, Streeter in the United States’ and 
Dr. Abel (of Jena) have taken issue with this proposal, 
when considered from an economic standpoint. They 
take the position that, as a matter of necessity, reclama- 
tion of sewage may be unavoidable in arid climates or 
during excessive drought, but they are opposed to 
reclamation as a matter of choice. 

New processes of chemical precipitation were in- 
stalled in 1931, utilizing chlorine, lime, ferric chloride 
and ground paper pulp. All of these coagulants are 
to be used at the Dearborn, Mich., plant, while chlorine 
alone was used for precipitation of solids in packing- 
house sewage at the plant of the Geo. A. Hormel Co., 
at Austin, Minn. 

In this brief survey of the trend of development dur- 
ing the past year, it is possible to consider only those 
happenings of significance for the immediate and fu- 
ture progress in sewage treatment. 


The Status of Sludge Digestion 


Five years ago, in December, 1926, the first com- 
plete heated sludge-digestion plant in the United States 
went into operation at Antigo, Wis. Now there are 
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more than fifty in operation. This rapid growth has 
focussed attention on the operating difficulties that’ have 
developed, and each year has seen an improvement in 
results. 


Thermophilic digestion (at 125° F.) was studied 
on a large scale in 1931 at Aurora, Ill., Los Angeles, 
Calif., and Plainfield, N. J. An experimental plant 
was operated at Manchester, England, and laboratory 
scale tests were reported from the Iowa State College, 
the Sanitary District of Chicago, the Maryland State 
Board of Health, and the Illinois State Water Survey. 
Dr. Rudolfs and Dr. Heukelekian, the pioneers in this 
work, continued their valuable research and reported 
completion of digestion, as judged by decomposition 
of from 50 to 75 per cent of the volatile matter, in 
from 2 to 5 days at 125° C. These results have been 
confirmed on a small scale by the other investigators, 
although the digestion period required in the large- 
scale tests was approximately 10 days. 


The economic advantages or disadvantages of high 
temperature digestion have not as yet been determined 
conclusively, but investigations have shown that the 
supernatant liquor is quite concentrated, that the sludge 
may have an objectionable odor, and that the sludge 
may not drain rapidly. Dr. Ardern at Manchester has 
had unsatisfactory results due to industrial wastes, but 
encouraging results on sludge from strictly domestic 
sewage. The various difficulties that have been en- 
countered must be eliminated, if possible, before ther- 
mophilic digestion will be adopted on a large scale. In 
spite of these difficulties, thermophilic digestion has 
great latent possibilities, and may eventually be of 
practical value. 


While operators are not yet quite prepared to heat 
sludge to 125° F., it is becoming more common to raise 
the temperature to 90° or 95° F., notwithstanding the 
dictum of several years ago that 85° is the optimum. 
Fulweiler, with long experience in city gas practice, 
states that collection of gas can be justified if used 
for heating the sludge, but that it is not justified in 
the United States as a substitute for city gas. Since 
there is enough gas in most cases to maintain a tem- 
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perature of 90° to 95° F. most of the year, such tem- 
peratures may be justified. 


More study is being given to the use of excess gas 
for heating and power production. Some rather opti- 
mistic investigators claim that enough gas is produced 
to heat the sludge and to provide at least part of the 
power required for activated-sludge treatment. Power 
production has not as yet reached sizable proportions 
at any large plants in this country, but.an installation 
of 950 horsepower is operated at Birmingham (Eng- 
land), where the sludge temperature varies between 
46° and 60° F., and the power is used for pumping 
sewage and sludge and operating “bio-flocculation” 
tanks. 


Separate digestion is far from being an unalloyed 
blessing because of several rather aggravating conse- 
quences of the present practice of introducing fresh 
solids into an actively fermenting mass of solids, liquid 
and gas, in almost violent ebullition. These undesir- 
able consequences are: 


1. Excessive moisture content of the sludge with- 
drawn. 

2. Highly concentrated supernatant liquor, difficult 
to dispose of. 

3. Short-circuiting resulting in 
solids being withdrawn. 


some undigested 


These difficulties have been particularly noticeable in 
1931 at a number of plants where activated sludge has 
been digested with settled crude solids—for example 
at North Toronto, Peoria, Chicago, (West Side Experi- 
mental Plant, (Fig. 1), Salinas (California), and San 
Antonio, (Texas). 


It is now universal practice to return excess acti- 
vated sludge to the influent of the primary setting tanks, 
thus permitting the activated sludge to settle with the 
settleable suspended matter. This mixture is _in- 
troduced into the digestion tanks with a lower moisture 
content than can be obtained by introducing the settle- 
able and activated solids separately, and in some tests 
of limited duration at Salem, O., it was found possible 
to add sludge with as low as 91.5 per cent moisture. 
Later experience of longer duration at various plants 


Fig. 1—The Sanitary District of Chicago, West Side Sewaage Treatment Works: Experimental Separate Sludge Diges- 


tion Plant. 


Left Rear: Sludge Beds and Travelling Cleaning Mechanism Designed and Built by the Sanitary District 
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Fig. 2—Peoria, IIll., Sewage Treatment Works: Link-Belt Mechanically Cleaned Grit Chambers, Dorr Traction Type 
Clarifiers, Spiral Flow Aeration Tanks and Dorr Final Settling Tanks. Illinois River in Distance 


has indicated that the average moisture of mixed sludge 
will run from 94 to 96 per cent, whereas activated 
sludge introduced separately would average 98.5 to 99.0 
per cent water, and settled solids 95 per cent. In con- 
sequence, an appreciable advantage is gained by mixing, 
but not to the extent expected when mixing was first 
proposed. 

The average moisture content in the digestion tanks 
of the plants mentioned above will vary from 92 to 96 
per cent, and sludge as drawn is usually little, if any, 


' more concentrated, because very little vertical concen- 


tration has been obtained in heated tanks. These ex- 
cessive moisture contents, as contrasted with the ex- 
pected 88 to 90 per cent obtained with settled solids 
alone, have resulted in short digestion periods of 30 
to 50 days. Notwithstanding this short period it is 
possible to obtain sufficient digestion if the temperature 
is raised to 85° or 95° F., but the disposal of such 
dilute sludge in winter remains quite a problem. 

Another problem in separate digestion is the displace- 
ment of supernatant liquor. Records at North Toronto, 
Chicago, Peoria, Springfield, and San Antonio occa- 
sionally show as much as 15,000 p.p.m. suspended solids 
in the supernatant liquor, and there is no doubt but 
that all plants handling mixed sludges may at times 
have to deal with such a concentrated liquor. It is 
possible to reduce the content of suspended solids by 
using two digestion tanks in series and displacing 
liquor only from the second tank, as af North Toronto, 
Springfield and elsewhere. Another scheme that is 
helpful consists of introducing sludge for a period and 
withdrawing supernatant liquor later, as is practiced 
at Elyria. 

No matter how the operation may be conducted, there 
is bound to be some short-circuiting of partially di- 
gested solids. Such short-circuiting is aggravated by 
the vertical circulation proposed by Dr. Priiss at Essen. 
In his most recent design the circulation does not ex- 
tend down to the bottom of the tank, but sludge in the 
hopper bottom is allowed to remain quiescent to provide 
a zone of concentration. 


Digestion in stages has been investigated in 1931, 
particularly at Essen-Rellinghausen, where Dr. Imhoff 
has two separate-digestion tanks in series, the first, 
heated, with 18 days storage capacity, and the second, 
unheated, with 26 days capacity. The Elyria, O., plant 
includes an Imhoff tank from which sludge is drawn 
weekly to a heated separate digestion tank with 53 days 
storage. 


Warren and Rawn are making an important study 
at Los Angeles on a large scale of four-stage digestion, 
with discharge of the bottom sludge from one stage to 
the next, the return of seeding sludge and vertical cir- 
culation, if desirable. The results of these tests will 
be of exceptional interest. 


Disposal of Digested Sludge 


As a logical development of the principle of stage 
digestion, plants have been installed at Grand Rapids, 
Peoria and the Sanitary District of Chicago, in which 
the primary tank provides from 30 to 50 days diges- 
tion, with heat, followed by storage for from 4 to 5 
months, throughout the winter, in auxiliary open stor- 
age tanks. It has been found at Chicago that there is 
quite appreciable concentration of the digested sludge 
when stored, consequently the storage tank acts also as 
a concentration tank. Notwithstanding the effect of 
concentration and the low cost of storage tanks, the 
overall cost of a separate-digestion plant is considerably 
increased by storage tanks, thus neutralizing to a large 
extent the advantage of a short period of digestion. 


The use of glass-covered sludge drying beds has been 
extended in 1931, particularly in Ohio. There are 
ten covered beds at Dayton, each 164 by 61 ft. in plan. 
With sludges from digested crude solids only, fairly 
dry sludge of 63 per cent moisture content can be re- 
moved in cycles of 17 days, at Dayton, but with the 
sludge from mixed solids at North Toronto the mois- 
ture content of the sludge removed from the beds has 
been much greater, averaging nearly 80 per cent. 














36 
Mechanical Dewatering of Sludge 


Secause of the expense of storage tanks or glass- 
covered beds for disposal of heated sludge, studies were 
made at several places in 1931 to determine whether 
partially or wholly digested sludge could be dewatered 
mechanically by vacuum filters and mechanically dried 
or destroyed in incinerators, thus eliminating both stor- 
age tanks and sand beds. Such studies have been made 
and are continuing at Baltimore, Columbus, Los Ange- 
les and Chicago. The next step taken at Chicago was 
to study the possibility of filtering mixtures of fresh 
solids and activated sludge, thus eliminating digestion 
completely. Much to the surprise of the investigators, 
the fresh sludge filtered on an Oliver filter at higher 
rates and with less expense for necessary coagulant 
(ferric chloride) than was required for digested sludge. 
These tests are still under way and a large test plant 
is designed, with a capacity of 20 to 30 tons per day. 


Filtration of mixed sludge (fresh and activated) ap- 
pears to be preferable to filtration of activated sludge 
alone. The moisture content is lower, varying from 
95 to 97 per cent; vacuum filters can be operated at 
higher speeds than with the dilute activated sludge. 
Rates of filtration at Chicago, Columbus and Baltimore 
range from 2 to 9 Ib. per sq. ft. of filter area per hour, 
whereas filtration of activated sludge at Milwaukee 
and Pasadena gives rates of only 1 to 2 lb. per sq. ft. 
per hour. 


Incineration of filter cake should provide a very 
satisfactory method of final disposal, if odors can be 
controlled and the cost of fuel can be minimized by 
use of efficient apparatus. The B.t.u. value of undi- 
gested sludge runs from 6,000 to 7,000, on the dry 
basis, whereas digested sludge averages considerably 
less. On the other hand, filtered fresh sludge usually 
contains more water than filtered digested sludge. The 
amount of ferric chloride required varies widely, 
usually from 5 to 15 per cent of the dry solids in the 
sludge, equivalent to approximately $2 to $6 per ton 
of dry solids. 


With the large amount of experimental work on 
mechanical filtration with various styles of filters now 
going on at Chicago, Columbus, Baltimore, North 
Toronto and Los Angeles, it is probable that data will 


Fig. 3—Peoria, Ill, Sewage Treatment Works: Four 85-Ft. Dorr Digestion Tanks, 
Plant of Commercial Solvents Corporation at the Right 
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be available within the next year to determine the 
feasibility and economy of this method of disposal of 
sewage solids. 


The Milwaukee plant continued to produce Mil- 
organic to its capacity during 1931, but owing to the 
economic depression, the selling price dropped below $10 
per ton. Notwithstanding this situation a remodelled fer- 
tilizer plant was completed at Houston, and the Indian- 
apolis dewatering plant was completed to give an output 
of 10 tons per day. 


Chemical Processes 


Newly proposed chemicals and filter aids were used 
in 1931. Ground paper pulp was used with vacuum 
filters experimentally and on a plant scale, using acti- 
vated sludge, at York Township, near Toronto, Ont. 
A mixed coagulant was used in experimental work at 
Dearborn, Mich., consisting of lime, ferric chloride and 
paper pulp. As a result of this work, a plant with a 
designed capacity of 8 m.g.d. has been built and will 
be in operation sometime during February, 1932. This 
plant includes the Laughlin magnetite bed for upward 
filtration of clarified effluent, followed by chlorination. 
The sludge is to be filtered on vacuum filters. 


Chemical precipitation of packinghouse waste has 
been operated, as before mentioned, at the Geo. A. 
Hormel Co., Austin, Minn. Approximately 660,000 
gal. per day was treated with from 1,200 to 1,500 Ib. 
chlorine. Very satisfactory clarification was obtained, 
and a voluminous precipitate high in nitrogen was 
filtered on vacuum filters. It was hoped that this’ 
sludge, when dried, might be sold as low grade tank- 
age for hog food, but it seems to have toxic properties 
for animals. The cost of treatment is quite high unless 
there is a substantial return from the sale of the sludge. 


Chlorine and lime have been used at Baltimore for 
control of algae growth and at Dayton for control of 
odors. These installations are due to Linn Enslow, 
who has found that the chloramines formed are su- 
perior to chlorine alone. Since using the lime- 
chlorine process at Dayton there has been much less 
scum and comparative freedom from odor. A reduc- 
tion in the oxygen demand of the plant effluent has 
been reported. Approximately 11 p.p.m. chlorine and 


Two 135-Ft, Sludge Storage Tanks. 
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Fig. 4—Rotary Distributor and Sprinkling Filter at Hollins, Va. 


14 p.p.m. lime has been applied to 24 m.g.d. raw 
sewage. 


Activated Sludge 


The superiority of the activated-sludge process for 
complete treatment of sewage seems to be convincingly 
demonstrated for large installations. The North Side 
Treatment Works of the Sanitary District of Chicago 
treated an average of 197 m.g.d. in 1931; Milwaukee, 
80 m.g.d. The Providence, R. I., plant was remodelled 
in 1931, for activated-sludge treatment, with a capacity 
of 52 m.g.d.; the Ward’s Island plant was under con- 
struction, designed for a capacity of 180 m.g.d.; the 
Easterly Plant at Cleveland, with a capacity of 123 
m.g.d. was authorized by a bond issue of $14,000,000. 

The new Peoria, Ill., activated-sludge plant, with a 
capacity of 22 m.g.d. is of particular interest because 
it is designed for treatment of the sewage from 140,000 
population, and in addition is designed to provide par- 
tial treatment for industrial wastes of 8 m.g.d., with 
a population equivalent of one million (Fig. 2).- A 
particular feature of this plant is the 135-ft. storage 
tanks for digested sludge (Fig. 3). 

All of these large plants are of the diffused-air type 
and, with the exception of Milwaukee, have spiral-flow 
aeration tanks. Preliminary sedimentation is now 
standard practice, and mechanically cleaned tanks are 
used almost universally in America for both pre- 
liminary and final sedimentation, as contrasted with the 
hopper-bottom tanks used in England and Germany. 
A new suction type of cleaning mechanism for acti- 
vated-sludge final tanks has been built and used at 
Milwaukee. 

Smaller activated-sludge plants are of more varied 
design. Aeration by diffused air is aided by paddle- 
wheels in the plant at Muskegon Heights, Mich. ; hori- 
zontal surface aerators are used at Collingswood and 
Barrington, N. J.; aeration tubes are used at Woon- 
socket, R. I., and elsewhere, suspended behind a longi- 


tudinal baffle; the Simplex mechanical aerator has been 
installed in many plants in the Middle West; a tur- 
bine aerator was tried out at Hagerstown, Md. The 
shallow aerating channels used by Haworth at Sheffield 
(England) have never appealed to American engineers ; 
likewise the contact aerators used to some extent by 
Dr. Imhoff have not been adopted by designers in the 
United States. Studies at the Calumet Treatment 
Works, Sanitary District of Chicago, of paddle wheels 
plus compressed air, and of the two-stage activated- 
sludge process, have indicated that a combination of 
these designs might be worth serious consideration. 


Future developments will determine whether any of 
these various aeration schemes for activated-sludge 
treatment will be adopted widely. 


Sprinkling Filters 


For small plants the rotary (English type) distrib- 
utor is gaining favor because of good distribution and 
less nuisance production from odors and fly breeding. 
Several such installations were completed in 1931 at 
small plants in the United States. 





Fig. 5—Glass Covered Sludge Drying Beds at North 
Toronto, Handling Digested Sludge from Mixed Crude 
Solids and Activated Sludge 
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SANITARY ENGINEERING DIVISION A. S. C. E. 


Members Visit Westchester Sewerage Developments as Guests of 


The Westchester County Sewer Commission 


ican Society of Civil Engineers in a half day 
session on Jan. 21 at New York City, with 
Col. Edward Bartow presiding, heard the reports of two 
important committees and the reading of one paper. 
On the day previous two of its members—S. A. 
Greeley and W. D. Hatfield—had been presented with 
the Thomas Fitch Rowland Prize and the Rudolph Her- 
ing Medal for their joint paper, “The Sewage Disposal 
Works of Decatur, IIl.,” which had already appeared in 
the Transactions of the A. S. C. E. as Paper No. 1738. 
On Saturday, Jan. 23, about 100 members of 
the society and guests were shown the Sanitary 
Works of Westchester County as the guests of the 
Westchester County Sewerage Commission. At a 
luncheon served in one of the recently completed sewage 
pumping stations,—and needless to say an odorless one 
—Chief Engineer, W. W. Young addressed the delega- 
tion and explained some of the more important phases 
of the county work now going rapidly to completion. 
The nearly completed screening station (fine disc 
screens) at Mamaroneck (see front cover) was visited 
and after inspection of a new tunnel-sewer being driven 
under Yonkers the party ended up at the recently com- 
pleted Bronx Valley plant at South Yonkers, which 
Mr. Young referred to as “A Six Holer”’—meaning 
that there are six large screens of the Reinch-Wurl 


T HE Sanitary Engineering Division of the Amer- 


type in the plant capable of handling 80 million gal- 
lons of sewage daily. 

All of the Westchester County sewage that has been 
to date brought into the screening plant is pre and post 
chlorinated. The stations visited were remarkably free 
of odors and are perhaps the neatest kept screening sta- 
tions in this country—at least it so struck this writer. 
The fine and coarse screenings at the South Yonkers 
plant are squeezed free of much water in passing con- 
tinuously through rubberized rollers or wringers enroute 
to the incinerator in which they are subsequently burned 
without odor. The fuel oil cost is now something less 
than 65 ct. per million gallons of sewage screened, i. e., 
roughly 75 ct. per ton of wet screenings. 

On the whole it struck this writer that the entire 
scheme and plant operation at South Yonkers was such 
as to warrant commendation of the designers, the equip- 
ment manufacturers; and most important of all is the 
excellent operation under A. E. Nichols, Superintendent 
of the plant and the Commission’s Chemist, W. R. 
Schreiner. To inspect the Yonkers plant is to realize 
sewage treatment possibilities under modern conditions 
and good management. 


Papers, Committee Reports and Discussions 


In a well attended session on January 2lst, the 
following papers and reports were read: 


Sewage Treatment Plant of Bronx Valley Project at South Yonkers, Westchester County, N. Y. (Fine Screen- 
ing, Incineration and Chlorination) 
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Sewage Pumping Station of Hutchinson Project at Mt. Vernon, 

Westchester County, N. Y. (In this Station Luncheon Was 

Served Visiting Members of A. S. C. E., Without Aid of Lime 
to Assist Digestion) 


“Report of Committee on Progress and Status of 
the Art of Sanitary Engineering.”—-Presented by 
Langdon Pearse, Chairman. 

In water purification Mr. Pearse pointed out a 
number of advances but mentioned also the occurence 
of water borne intestinal disorders caused apparently 
by the high concentration of substances from domestic 
and industrial sewage in our water ways during the 
1930 drought. The sanitary engineers’ eyes had as 
the result been opened to the limit of loadings other 
than bacteria which filtration plants might have to 
cope with in the future unless something was done to 
relieve the pollution situation before another such 
condition would have to be met. Since filtration and 
chlorination had not removed the toxic material 
(perhaps toxins or enzimes) it would seem necessary 
to cope with the situation by curtailment of pollution. 


Mr. Pearse said, that in sewage treatment the 
sludge problem was still the most important item 
in the situation and referred to mechanical handling 
of sludge now and in the future as being the proper 
method. Progress was being made at Chicago, Balti- 
more, Columbus, Los Angeles, and elsewhere in the 
dewatering of sewage sludges by vacuum filtration. 
It seemed probable that at Chicago they would be 
able to develop the proper furnace design for burning 
the cake from the vacuum filters about as readily as 
low grade Illinois coal or lignite could be burned. In 
this case there would be no digestion of sludge 
involved, the crude solids or fresh solids mixed with 
activated sludge would be continuously dewatered 
and burned. This scheme would largely eliminate 
the serious problem now existing as to what to do 
with supernatant liquor from sludge digestors. 


The report called attention to intermediate sewage 
treatment such as is being developed along chemical 
precipitation lines followed by straining out of non- 
settling floc and chlorination of this effluent. He 
thought the plant almost ready to start operations at 
Dearborn, Mich., which will employ this process 
would bear careful watching. 


Concerning litigation—the Milwaukee case of in- 
fringement of the activated sludge patents would go 
to court in early Spring. Other litigation of import- 
ance in the field was that which would decide whether 
a municipality should bear the burden of treating 
packing house wastes instead of requiring the in- 
dustry to pay the bills or treat their own wastes. 

Problems of handling grease, oil and scum in 
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sewage treatment were referred to as having been 
more completely covered in a report of a committee, 
of which he had been chairman, to the A. P. H. A. at 
the 1931 meeting in Montreal. Other matters covered 
in the A. S. C. E. committee report consisted of 
Imhoff tanks vs. separate digestion, explosions, 
hydrogen sulphide production and control, handling 
supernatant liquors from digestors, sludge dewater- 
ing problems, covered vs. open drying beds and float- 
ing digestor covers vs. fixed covers, The matter of 
recovery of sewage plant effluents such as is under 
study at Los Angeles also received some comment in 
the report. 

“Report of Committee on Sludge Digestion.”— 
Presented by Samuel A. Greeley, Chairman. 


Mr. Greeley presented a “Summary Statement’* 
covering the voluminous committee report. Data 
and opinions from 29 cities representing 4,767,000 
people had been studied in preparing the report. 


In the committee’s opinion, digested sludge when 
drawn should contain generally not over 90 per cent 
moisture and the volatil matter loss during digestion 
should be approximately 50 per cent or more. The 
volatil matter content (spoken of as organic matter) 
of the dry solids in the sludge should not exceed 
50 per cent of the total solids. The pH value of the 
digested material should be between 7.0 and 7.6. 


[Editor's Note: Later in the report there appears 
some evidence showing higher moisture and lower pH 
value than those above mentioned still meets require- 
ments. | 

Suspended solids in sewages from 13 cities with com- 
bined sewers had been on the average 0.265 lb. per 
capita with volatil matter content of 69 per cent. Sus- 
pended solids in sewages from 13 cities with separate 
sewers had been on the average but 0.158 Ib. per capita 
with volatil matter content of 76.5 per cent. 


The quality of digested solids (sludge) from the first 
group showed an average moisture content of 90 per 
cent, pH value 7.0 and volatil matter 46 per cent. This 
compares with the following average characteristics of 
digested solids from cities with separate sewers— 
moisture content 93 per cent, pH value 7.2 and volatil 
matter 54 per cent. [Editor’s Note: At only 6 plants 
of the 25 listed in the two groups was the average 
moisture content 90 per cent or lower. ] 


Tanks and Pumps 


Mr. Greeley said that digestion tanks equipped for 
controlled and heated digestion can be supplemented by 
less expensive units for sludge storage in Winter when 
sludge drying is spotty or not practicable at all. Sludge 
pumps of the centrifugal type had proven satisfactory 
at large plants but for the smaller works plunger or 
diaphragm types seemed preferable. Air lift systems 
had proved satisfactory where the head had not been 
great and pneumatic ejector systems had been adopted 
with satisfaction at a number of plants but the initial 
and operating costs had been relatively high. Centrif- 
ugal pumps if used should be capable of passing objects 
4 to 5 inches in diameter if they are to prove 
satisfactory. 

Effect of Temperatures, Pressures and pH Value on 
Digestion.—The report states that present information 
indicates temperatures above 80° F, and approaching 





*Available in preprint form at A. S. C. E. Headquarters in New York 
or from the Committee Chairman at Chicago. 
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Desirability of maintaining temperatures above 100° F. 
has not established. At about 82° F. the time required 
for digestion is approximately 30 days which decreases 
to 12.5 days with increased temperature up to 120° F. 

As to the effect of increased pressure or of vacuum 
degassification upon digestion ; the committee finds that 
pressures other than normal do not have any appreciable 
effect on digestion, do not shorten the digestion time 
nor increase gas yields and do not improve the tank 
effluent to any appreciable extent. As to the effect of 
reaction (pH value) on sludge digestion, the report says 
that addition of lime to the digestor or fresh solids is 
not recommended for normal operation, but may be used 
with benefit on acid sludges. 

{Editor's Note: The data in the report on pH value 
indicate that digested sludges, from 24 of the 25 plants 
reporting, ranged from 6.5 to 7.8 and nine of these 
reported values below pH 7.0.] 

Gas Collection and Utilization—Mr. Greeley said 
that many cities had contributed data on gas production 
and means of collection, its use, etc. From Imhoff tanks 
the gas yield had been between 0.33 and 0.44 cu. ft. per 
capita. From separate digestion tanks the yields had 
varied from 0.21 to 1.10 cu. ft. per capita and the quan- 
tity per pound of volatil matter input to the digestors 
had varied from 3.5 to 11.3 cu. ft. At Elyria, O. and 
Charlotte, N. C., where solids from primary sedimenta- 
tion tanks and excess activated sludge had been digested 
together the yield had been 0.50 cu. ft. per capita 
whereas at other plants where crude solids were being 
digested only the gas yield from domestic sewage 
sludges had been 0.77 and higher. Where organic 
industrial wastes are handled in the sewage the gas 
yields are higher than those from domestic sewage. 
100° F. are desirable for improved digestion. The 
particular temperature producing best overall results 
and economy should be a matter for local decision. 
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Capacities and Cost of Sludge 
Digestion Tanks 


The committee made no statement covering recom- 
mended capacities for sludge digestion tanks, believing 
“that local factors are so different that no standards 
could be stated.” The calculation for required tank 
capacities was so dependent upon the moisture content 
of fresh solids and digested sludges as to render water 
content an all important item which would render the 
best of computed values misleading if the assumed and 
observed moisture content differed to any appreciable 
extent. The observed moisture content of sludges at 
several plants had varied considerably. Formulae are 
suggested for the computations in determining digestion 
and storage capacities for three different conditions of 
operations. Using such formulae the computations call 
for the following capacities of sludge tanks for a plant 
serving 100,000 people, using an assumed value of 200 
parts per million suspended solids in the sewage. 

1. Continuously controlled operation with 
solids additions—0.80 cu. ft./capita. 

2. Providing for some sludge holding after complete 
digestion—1.32 cu. ft./capita. 

3. Uncontrolled digestion and Winter accumulation 
—=3.39 cu. ft./capita. 

In designing digestion tanks the presence of industrial 
wastes in the sewage must be taken into account and an 
accurate knowledge must be had as to their character- 
istics and effects on sludge digestion. Mr. Greeley said 
that the committee had made a careful investigation of 
this feature and had summarized the observations in 
the report. 

As to the cost of digestion tanks the report states that 
volume for volume two-story (Imhoff) tanks are gen- 
erally more expensive to construct than separate sludge 
tanks. Data indicates that two-story tanks range in 


daily 


Screen Room of Treatment Works at South Yonkers, Westchester County, N. Y. (In the Words of Chief Engi- 
neer W. W. Young—“A Real 6 Holer” with 6 R. W. Type Fine Screens) 
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costs from $24.40 to $86.20 per 100 cu. ft. of total liquid 
yolume including settling, scum and sludge compart- 
ments. Separate digestion tanks have cost from $40.00 
to $55.00 per 100 cu, ft. of digestion volume in recent 
times. Records show that $20.00 to $176.00 per 100 


cu. ft. capacity represents the minimum and maximum 
costs. 


Operating Routine of Sludge Digestion 


The committee briefly outlined desirable features in 
sludge digestion routine. Fresh sludge is best intro- 
duced to the digestion tanks as continuously as practic- 
able. In general raw solids can be added at daily rates 
varying from 3 to 5 per cent of the digesting solids in 
the tanks. This ratio is based on dry solids contained 
in the fresh as well as digestion tank contents and 
preferably should apply to volatil rather than total 
solids. Excess activated sludge and humus tank sludge 
should preferably be added to the crude sewage rather 
than attempt direct addition to the digestors. 

Concerning the advantages in stirring of digestors, 
there seems to be considerable difference of opinion and 
no conclusion can be reached from the data available at 
present. Lime addition to sludge tanks should not be 
necessary in normal operation where a good quantity of 
digested or partially digested sludge and sludge liquor 
can be retained to offset the acidity of the incoming 
solids. Well digested sludge is obtained frequently at 
a pH value slightly below 7. and digested sludge should 
be removed at as frequent intervals as may be 
practicable. 

What to do with supernatant liquor drawn from 
sludge, digestors continues to prove a problem that has 
not been satisfactorily solved. The report mentions 
operations of sludge tanks in series as one possibility of 
improving the situation. In this way the supernatant 
will all be taken from the second tank and be of better 
quality. The most frequent practice now employed is 
that of returning the supernatant liquor to the crude 
sewage for resettling to some degree while passing the 
primary tanks. In this connection it is interesting to 
note that at Grand Rapids where crude solids only are 
digested roughly 7 per cent of the total suspended solids 
entering the tank passed out in the supernatant liquor 
during the period June 16-Oct. 30. At Elyria, O., where 
a mixture of activated sludge and Imhoff tank sludge 
(partially digested) is digested in separate digestors 8.3 
per cent of the total solids admitted pass out in the 
supernatant. 

That the report of the Committee on Sludge Digestion 
is voluminous and authoritative has been as a result of 
the fact that 20 leaders in the field of sewage treatment 
contributed the data from which the report was pre- 
pared and the conclusions drawn. 

“The Activated Sludge Process of Sewage Treat- 
ment”—by Welling Donaldson. 

Mr. Donaldson outlined the advantages of the 
activated sludge process over other procetses used in 
sewage treatment. He felt that it was more suitable 
for large installations than for small ones on several 
grounds and on this account it had lost some of its pre- 
vious favor during recent years. Among the reasons 
cited the high cost of operation was not mentioned. He 
felt that data from one activated sludge plant could not 
be depended upon for use as design data for another 

of the same type because of the great number of vari- 
ables that’ influence the performance of the process, 
perhaps thé most important being sewage quality and 
more particularly the variations of quality. 
The quantity of suspended solids (by weight) carried 
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now in aeration tanks with most universally good re- 
sults and operation economy seemed to be between 0.20 
and 0.25 per cent. In Europe as little as 0.10 per cent 
is carried as the rule. There seemed to be wide varia- 
tions in the power and air input requirement pér unit 
volume of sewage treated and the aeration tank deten- 
tion periods in use vary considerably. Four hours deten- 
tion seemed to be the minimum period which could be 
depended upon. 

Among the operating difficulties with which the 
activated sludge plants are faced one of the most 
important seems to be short circuiting in the aeration 
tanks and “bulking’’ of sludge in the final tanks which 
produces an inferior solids laden effluent. Entry of 
industrial wastes into sewers was a detriment and fre- 
quently fatal to the proper functioning of the process. 
Deoxidation of sludge in the final tanks and the detri- 
mental effects resulting needed more study, and possibly 
sludge reaeration, among other things, would of neces- 
sity come back into vogue to offset that difficulty. 
Sludge bulking is still a poorly understood difficulty— 
and constitutes more of a problem at the smaller works 
than in the larger ones. The problem needed careful 
study to find the best solution of it. 


Sludge Handling and Disposal—As to the sludge 
problem: mixtures of activated sludge and crude solids 
produced by returning the surplus sludge to the crude 
sewage were amenable to satisfactory digestion in 
heated tanks, the gas being utilized and the digested 
sludge dewatered on sand beds and used as fertilizer. 
Progress is being made with dewatering of sludges on 
vacuum filters to produce a cake of 20 to 30 per cent 
solids content. Heat drying of filter cake to make 
fertilizer is commercially unsuccessful at present and 
probably incineration of the cake will prove the ultimate 
solution of its disposal as was now indicated by the 
developments, through timely experimentation, at 
Chicago. 

As to the air requirements: small plants usually 
would require an input of 1.5 to 2.0 cu. ft. per gallon 
of sewage treated whereas in large works 0.5 to 1.0 
cu. ft. have proved satisfactory. Diffused air, paddle 
wheels and the Simplex aerator are about in equal 
favor as aerating methods in England. A combination 
of stirring paddles with diffused air had appeared to 
reduce the air requirement to as little as 0.07 cu. ft./gal. 
and likewise the total power requirement. 

Final Clarification Tanks.—The final clarification 
tanks give satisfactory results when the total tank 
volume is equivalent to a 2.5 hour flow of “sewage 
through the plant and providing also that the’ rate is 
between 1,000 and 1,200 gal. per 24 hours for each 
square foot of tank area. Mr. Donaldson felt that un- 
due retention of the activated sludge in final settling 
tanks was definitely detrimental practice. Maintaining 
the sludge “blanket” at a minimum level that will at the 
same time produce a sludge of satisfactory density for 
return to the incoming sewage is considered best prac- 
tice and this depth must be determined in each case. 


Power Required.—Mr. Donaldson said that 25 to 35 
hp. would represent the power requirement per million 
gallons of sewage treated. At small plants those figures 
would be exceeded and sometimes as much as 50 per 
cent additional power would be required for practical 
reasons. The use of paddle wheels in conjunction with 
diffused air had been reported to have reduced the 
power requirements to less than the above stated. 

Sludge Bulking and Corrective -Measures.—Sludge 
bulking is usually accompanied by a sudden increase in 
filamentous growths in the aeration tanks, Sphoerotilos 
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being the dominant species identified. Apparently these 
fluffy growths retard sedimentation and the sludge 
leaves the settling tanks. In Mr. Donaldson’s opinion, 
there was no single factor that could be held responsible 
for the appearance of these growths. He believed it a 
question of oxygen demand load on the plant which 
was more than the plant could cope with. Furthermore 
the “leaking” of soluble organic matter through the 
aeration units via short-circuiting effects and the con- 
sequent nourishment of active growths of filaments 
(sewage) organisms in the sludge surrounded by the 
imperfectly oxidized liquid in the final settling tanks 
was probably one of the most important factors in pro- 
ducing a bulking sludge. Application of lime to the 
aeration tanks at their inlet ends seems to be the most 
satisfactory measure to use for controlling these 
growths. The pH value at the outlet end of the tanks 
must be maintained between 8.6 and 8.8 for a 6 hour 
period at least. The relief is not permanent and must 
be repeated as frequently as necessary. 

Mr. Donaldson, again returned to the matter of 
sludge disposal indicating the increasing attention being 
given to the vacuum filtration of activated sludge and 
fresh solids and the possibilities of destruction of the 
filter cake by incineration. 

Harrison P. Eddy concurred in Mr. Donaldson’s 
warning relative to the hazard of using data from 
one plant for design of another which might not have 
the same situation to deal with at all. He thought 
that the dissolved oxygen content of activated sludge 
plant liquors was a very important matter. In the 
matter of sludge bulking he had wondered if the 
appearance of filamentous growths in the tanks was 
not an indicator of a condition rather than the cause. 
The “leakage” of oxygen demanding organic matter 
through the aeration units had a plausible appeal as 
probably being responsible for the difficulties and 
that the growth of Sphoerotilos had been set up as a 
result of the depletion of oxygen in the system. 


Mr. Donaldson replied that the dissolved oxygen 
would disappear from the liquor surrounding the 
sludge within 10 to 20 minutes after discontinuance 
of aeration, i. e., almost immediately after the mixed 
liquors entered the final tanks. Except for the fact 
that destruction of the growths with lime would cor- 
rect the situation he would agree that these growths 
were indicators alone. He thought that perhaps there 
might by a cycle of events operating to intensify the 
bulking trouble in which the growths were largely 
contributory if not primarily responsible. 

Langdon Pearse said that reaeration of sludge had 
not proven of value sufficient to warrant its use in 
the Chicago: works. Sludge bulking had been more 
prevalent in dry weather than otherwise but at the 
Northwest Chicago plant bulking had been serious 
only about three days per year. At one plant they 
had experienced some difficulty with filamentous 
growths and that lime had been used effectively to 
correct the trouble. 

Relative to using data from one plant for design of 
another he cited the fact that the Milwaukee sludge 
had had 72 per cent volatil matter whereas the aver- 
age elsewhere had been but 66 per cent. While 
volatil matter was important the moisture content 
was the real criterion in sludge tank design and 
the moisture error would wreck any calculation. In 
sludge digestion there had been some thought of 
providing continuous-flow digestors to secure effects 
such as would occur during sludge passage through 
along pipe. In that case the digestion would proceed 
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as a progressive or multiple stage process without 
admixture of solids in various stages of digestion as 
was the condition in tanks. Some of the outlet sludge 
would be added continuously to the inlet solids for 
seeding and pH control, This scheme had been sug- 
gested by Dr. Mohlman and it sounded promising, 

The sludge problem was still with them at Chicago 
as well as elsewhere. He did not think it was any 
secret that Milwaukee is planning to burn its excess 
sludge cake when the plant is increased to 100 m.g.d. 
capacity. Fertilizer had been doing very poorly and 
the economics of the production of sludge fertilizer 
had been getting worse of late. 

He was of the opinion that in the end fresh solids 
would be dewatered on vacuum filters, and then 
burned in furnaces especially designed to handle the 
cake. At Chicago they were now developing such a 
furnace and had spent several thousand dollars on an 
experimental dewatering and incineration plant of 
20 tons capacity where two 20 sq. ft. area Oliver 
filters were in service. If practicable this scheme 
would eliminate troublesome expensive sludge diges- 
tion and lower the first cost of plant construction. 
The process would be a controllable one the year 
round and the sludge problem would then become 
merely an “ash problem” without nuisance involved. 
Indications had been that the sludge cake (fresh solid 
and activated sludge mixed) could be as easily 
burned as some low grade coal now used—this pro- 
vided that the furnace be especially designed to do it. 
The sludge cake with 80 per cent moisture has a 
B.T.U. value of 7,000 units per pound at Chicago. 

For sludge conditioning prior to vacuum filtration 
they had found ferric chloride superior to other chem- 
icals and an 80 per cent moisture cake was being pro- 
duced at a cost of but $2.00 per ton of dry solids 
handled. This had been accomplished with 5 Ib. of 
ferric chloride (figured as FeCls) to every 100 lb. of 
dry solids. The chemical cost had been figured at 
2 ct. per pound of FeCls content which is actually 
procurable in large quantities for less. 


J. V. N. Dorr spoke of the too prevalent tendency 
of municipalities to “borrow” specification and plans 
prepared at some expense to others and make use of 
them without authority or consideration. Such prac- 
tice was difficult to cope with and worked hardships 
on manufacturers of equipment, and engineering 
consultants who had invested money, brains and 
time in developing the specifications. These remarks 
were as the result of an earlier report made by 
H. P. Eddy in which attention was called to the value 
of specifications drawn by engineers to cover refuse 
incinerators rather than use of those prepared by 
bidders. In so doing, Washington, D. C., had been 
able to secure bids on a directly comparable basis. 
Reference was made to copying of the Washington 
specification by another city attempting to avoid 
employment .of engineering service. 

Burdette Cleveland, New York, said that the recent 
Washington letting represented a new step in in- 
cinerator purchasing in that it removes camouflage 
as to the merits of one type over another and reduces 
bids to one common basis. 

W. R. Copeland wished to express appreciution 
for the assistance rendered by English and German 
authorities in supplying sludge data which had 
proved useful in drawing up the Sewage Committce 
report. He hoped sludge incineration would p-ove 
practicable and believed it the duty of the sanitary 
engineer to develop a complete method of disposal. 
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FILTRATION PLANTS 





A Section Dealing with Their Design, Construction and Operation 


Conducted by JOHN R. BAYLIS, Associate Editor 
Physical Chemist, Bureau of Engineering, Chicago, Il. 


¢ 


FILTER SAND STUDIES 


Tun: is a feeling among engineers and filter 


plant operators that enough is not known about 

filter sand and its behavior in rapid sand filter 
beds. Many are of the opinion that much of the trouble 
in filter beds could be avoided if the proper size sand 
was used, yet no one seems to know what the size 
should be or how to specify the proper sand for a 
given water. Very likely many troubles resulting from 
the characteristics of the water or the treatment given 
the water are attributed to the sand just because the 
exact cause of the trouble is not known. Sand of a 
certain size from a certain source is used in one filtra- 
tion plant, and the filter beds remain in very good condi- 
tion; whereas in another plant sand of slightly different 
size and from a different source is used, and the filter 
beds get in bad condition. Naturally this throws suspi- 
cion upon the sand, though it seems probable to the 
writer that other factors are the main cause. 


Regardless of the cause of filter bed troubles, it is 
evident that the sand may have some influence in many 
instances. At least until more is known about filter 
sand we cannot state whether it is or is not the cause 
of the trouble. The main purpose of this article is to 
impress upon those engaged in water purification the 
importance of cooperating in experimental work on 
filter sand so that our knowledge of this material may 
be increased. 


Committee on Filtering Materials from the American 
Society of Civil Engineers Studying Filter Sand.—The 
American Society of Civil Engineers has had a com- 
mittee on filtering materials for the past several years, 
composed of W. E. Stanley (Chairman), J. W. Arm- 
strong, W. H. Dittoe, G. B. Gascoigne, and N. T. Veach. 
Mr. Armstrong has been assigned the work of studying 
sand for water filtration plants. He succeeded in get- 
ting six filtration plants to cooperate with him in a 
series of tests to determine the best size of sand grains 
and the best depth of sand to use in filter beds. Ex- 
perimental work was carried on by these cities in 1928 
and 1929, and Baltimore kept up the work during part 
of 1930. The filters used were glass tubes about 1.7 in. 
inside diameter and 5 ft. long. The sand for use in 
constructing the beds was sieved by Mr. Armstrong and 
shipped to the several cities so that all would be con- 
ducting experiments on the same kind of filtering 
material, and any difference in the results from the 
various cities would be due to the water, or the treat- 
ment given the water. 


Armstrong’ states that the results of the first series 


1Armstrong, J. W. Cooperative Filter Sand Experiments. Civil Engi- 
neering, 1: 1389-90, December, 1931. 


of tests revealed a decided similarity in performance in 
different cities with sand of the same size. Owing to 
the fact that an effort was made to determine both 
depth and size in the same series of tests, Armstrong 
believes that a sufficient range of facts could not be se- 
cured for drawing general conclusions. He now pro- 
poses a new series of tests on sand sizes only, and this 
work is under way at several localities. The writer has 
gone over the new proposed series of tests very care- 
fully and is of the opinion that they will produce infor- 
mation of considerable value. There are a number of 
others who are equipped to do research work who 
should be cooperating in this investigation. The work 
is not for the benefit of any one individual, but is to 
furnish information which will enable designing engi- 
neers and those in charge of filtration plants to specify 
more accurately the size and kind of sand most suited 
for the particular water to be handled. 

Committee on Filtering Materials Recently Appointed 
by the American Water Works Association—The 
American Water Works Association has recently ap- 
pointed a committee to study filtering materials, com- 
posed of W. W. Wallace, F. H. Hering, J. W. Arm- 
strong, and the writer. We are just now beginning to 
function, and our first efforts will be to cooperate with 
the committee from the American Society of Civil 
Engineers to see what information will be gained by 
the series of tests under way by this committee. It is 
the intention of the American Water Works commit- 
tee to go extensively into the study of all phases of 
filtering materials, but not to duplicate work being done 
by others where it is felt that such work has been done 
thoroughly enough for specific information. 

The Hazen Method of Sand Analysis.—The report of 
the Massachusetts State Board of Health for 1892 gave 
Hazen’s method of sand analysis. Three methods for 
the separation of filtering materials into grains of defi- 
nite size were employed—hand picking for the stones, 
sieves for the sand, and water elutriation for the ex- 
tremely fine particles. Our chief interest at the present 
time is to determine the size of sand used in rapid sand 
filters by sieve analysis. Hazen calibrated his sieves by 
taking the last and largest particles passing the sieve 
and measuring their diameter. The size of the particles 
were determined by weighing or by micrometer meas- 
urements. When the specific gravity of the material 
was known it was easy to calculate the diameter from 
the weight of the individual grains. The diameter was 
assumed to be the diameter of a sphere of equal vol- 
ume, even though it was known that the grains were 
not true spheres. The largest grains passing a certain 





Fig. 1.—Variations in Rate at Which Loss of Head Increases 
Due to Variations in Strength of Flocculation 


sieve give an average diameter slightly in excess of 
the sieve opening, and Hazen found the sieve opening 
to be approximately 90 per cent of the average diam- 
eter of the largest grains passing the sieve. 

So far no one has been able to offer a better method 
for grading filter sand according to size than the 
method developed by Hazen, yet there is some dissatis- 
faction with the Hazen method. The dissatisfaction 
applies more especially to the effective size and uni- 
formity coefficient. Burgess’ made a plea to change 
the standard of measurement from the size of the sand 
grains to the size of the sieve opening, and to specify 
the sieve in which 10 per cent of the sand shall pass. 
Hazen, in discussing the paper by Burgess, gave verv 
good reasons why the original method should be re- 
tained. One reason why the Hazen method for the 
mechanical analysis of filter sand has remained in favor 
so long is that it is fairly simple, and the manual labor 
required for making the sievings may be done by most 
any one. In all probability some method of sieving will 
continue to be used for determining the size of filter 
sand, and modifications of the Hazen method will be 
largely in the nature of adding to the method rather 
than changing it. 

More Fundamental Data Needed.—It has been the 
writer’s observation that filter bed troubles are not due 
to the failure of sieve analyses to show the size of 
sand actually in use, but to other causes. The writer, 
for a number of years, has been studying the charac- 
teristics of filter sand to try to determine the influ- 
ence some of the various factors involved in filtration 
have upon the performance of the sand beds. Do we 
know which of the factors are influenced by the size 
of the sand grains, the uniformity of the size of the 
grains, and the depth of the beds? What effect does 
the specific gravity, kind of material, shape of the grains, 
and source of the material have upon the performance 
of sand beds? Is the influence of the factors men- 
tioned small, considerable, or great as compared with 
other factors such as the characteristics of the water, 
type of treatment, method of washing the filter, etc.? 
It is not believed that we have sufficient information 
to answer one of these questions accurately. The few 
facts that will be mentioned in this article are given, 
not as an answer to the questions, but to indicate one 
line along which more information is greatly needed. 

The experiments must be conducted in a manner so 
that the influences of any one factor involved in filtra- 


2Burgess, P. Jou. Am. Water Works 


Mechanical Analyses of Sands. 
Assoc., 2: 493-514, September, 5 


1915. 
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tion may be determined for all conditions and variations 
of the water or the treatment being given the water. 
If we are considering the hydraulics of the flow of the 
water through the sand beds such factors as the effect 
of temperature, size of the sand grains, rate of flow, 
coating on the sand grains, and probably other factors 
must be studied. If the size of the sand grains is being 
considered there are a number of things that must be 
studied, such as the friction of the water in passing 
through the bed, the rate at which the loss of head in- 
creases, the effect of size on the tendency for coatings 
to form on the grains, the effect of size upon the tend- 
ency of cracks and clogged places to form in the beds, 
iis effect upon the efficiency of the beds to remove the 
coagulated matter and bacteria, and its effect upon wash- 
ing the filters. 

It might be demonstrated that a fairly fine sand is 
effective in removing bacteria and coagulated matter, 
but that the lengths of the filter runs would be too short 
for the practical operation of a filtration plant. Also 
the tendency for the beds to clog and to form cracks 
probably will be very much greater with fine sand. 
The desirable features of sand as indicated by one 
factor may have to be sacrificed or largely sacrificed 
to produce practical conditions for some other factor. 
To illustrate, it may be necessary to use coarse sand 
to produce longer filter runs, then to overcome the de- 
creased bacterial efficiency, should there be a decrease, 
by using more of the sterilizing agent, deeper sand beds, 
or by using more coagulant. 

At the present time the designing engineers and filter 
plant operators know only in a general way what effect 
will result from modifying the design or the operation 
of filter beds. The one writing specifications for filter- 


ing materials specifies a certain size of sand grains and 


a certain depth of sand bed. After the beds are con- 
structed and the plant put in operation, usually there 
are no tests made to see if the sand specified is most 
suitable for the water to be handled. If trouble de- 
velops the operator does not know whether the sand is 
too coarse or too fine, whether the beds are too deep 
or too shallow; nor does he know what would be the 
effect of making certain changes in the size of the sand 
grains, the method of washing, or the chemical treat- 
ment. 

The Effect of Sand Size Upon the Rate at Which the 
Loss of Head Increases.—Everyone knows that the loss 
of head in a filter builds up more rapidly with fine sand 
than with coarse sand. It also is known that with sand 
of a given size the lengths of runs vary greatly for dif- 
ferent conditions of the water. It is nothing uncom- 
mon to find the filter runs in a certain plant which is 
operated at rated capacity varying from 10 to 100 hours, 
and in some plants the variation is even greater. The 
writer has collected some information on sand sizes and 
filter runs, and the curves in Fig. 1 show the very wide 
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Fig. 2—Surface Cracks in a Filter Bed 
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range of filter runs observed under different conditions 
in several filtration plants. The curve on the right rep- 
resents very short filter runs due to rapid clogging of 
the filter bed. This usually occurs when microorgan- 
isms are abundant in the water. The rate of increase 
of the loss of head for sand of 0.4 to 0.6 millimeter 
diameter is so great that it requires only a few hours 
for the loss to reach 8 ft. The curve on the left is for 
extremely weak flocculation, and is usually accompanied 
by the passage of flocculated matter through the filter 
beds before the loss of head reaches 4 to 6 ft. for the 
size of sand grains ordinarily used in rapid sand plants. 
The center curve is probably about average conditions 
for many plants. 

The curves in Fig. 1 do not mean that for one water 
the rate of increase in loss of head will be near the 
curve on the right all the time, for another water near 
the center curve, and for some other water near the 
curve on the left. The rate of increase in the loss of 
head in a few plants may vary almost from one extreme 
to the other within a few months, It is nothing uncom- 
mon for the lengths of filter runs in a number of filtra- 
tion plants to be as long as 75 to 100 hours from Jan- 
uary to March, and as short as 8 to 12 hours during 
May and June when microérganisms are abundant. 
Such a wide variation makes it difficult to determine the 
best size of sand to use. If there are plants where the 
runs do not vary greatly throughout the year it should 
not be difficult to determine the best size of sand to use; 
however, it is believed there are only a few such plants. 
At present we have little or no means of telling whether 
the runs for a certain water with a certain size sand 
will be long or short, except by actual trial. One might 
guess that the runs on a bed having sand grains of 0.5 
mm. diameter for the 10 per cent size will be short if 
the water contains an abundance of microorganisms, 
for they usually are, but the absence or nearly absence 
of microorganisms does not mean that the runs will 
be very long. 

The rate of increase in loss of head used by the writer 
is figured by dividing the loss of head in feet over the 
initial loss by the hours in service. It is evident that 
the filter runs in many plants do not increase at a uni- 
form rate throughout the run, the tendency being for 
the rate of increase to increase as the loss gets higher. 
The time required for the total loss of head to reach 8 
ft. has been used for the length of run. It is evident 
that the filters should be operated at rated capacity to 
get the true runs, and the same rate for rated capacity 
also should be used. A rate of 2 gal. per square foot 
per minute has been used for determining the relation 
between the sand size and the rate at which the loss of 
head increases. With sand of a certain size the points 
obtained will be along a vertical line corresponding to 
the size of the sand. 


It is suggested that the 10 per cent size of the sand, 
commonly called the effective size, should be used for 
the sand size. . Assume that sand of 0.4,mm. diameter 
for the 10 per cent size required 100 hours for the loss 
of head to reach 8 ft. at the time of longest filter runs, 
and 6 hours at the time of shortest runs. Also assume 
that the initial loss of head is 1.0 ft. for both conditions. 
This will give an actual increase in the loss of head of 
7.0 ft. for the time required for the total loss to reach 
8 ft. Seven feet is divided by 100 hours to get the 
rate of increase per hour for the long run, and by 6 to 
get the rate of increase for the short run. This gives 
a rate of increase of 0.07 ft. for the long run and 1.17 
ft. for the short run. 

The lengths of runs that would be obtained by using 
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sand of a different size might be predicted with consid- 
erable accuracy by assuming that the curve will be in 
the same general direction of the ones shown in Fig. 1. 
Some allowance has to be made for the condition of 
the sand beds. A fine sand might form cracks at the 
surface more readily than coarser sand, and the cratks 
by forming a larger surface area and by making open- 
ings through the finer sand at the surface might give 
results considerably out of line of what is indicated by 
the curves. The curves in Fig. 1 are based upon the 
sand being reasonably clean and the beds free from 
cracks and clogged places. 

It is believed that we should try to avoid conditions 
that produce surface cracks like those shown in Fig. 2, 
though there is not much evidence that such cracks 
result in decreased efficiency of the filter beds. The 
formation of surface cracks represents considerable set- 
tlement of the sand bed as the loss of head increases, 
and is almost invariably accompanied by the sand bed 
pulling away from the sidewalls of the filter. Some- 
times the depth to which the sand pulls away from the 
sidewall extends to within a few inches of the gravel. 
Water turned into the sand at this low depth may not 
be properly filtered. Not only this, but it almost in- 
variably starts the formation of clogged places along 
the sidewalls of the filters. 

It might be argued that the formation of surface 
cracks usually occurs when the filter runs would be 
fairly short if the cracks did not occur, and that they 
aid in the operation by lengthening the filter runs over 
what they would be if no cracks occurred. This may 
be true, but usually when the flocculation is very strong 
by being reinforced with microorganisms it is too strong 
to allow cracks to occur, except along the sidewalls 
where almost invariably they start the formation of 
clogged places. When the cracks do not occur under 
such conditions it frequently is necessary for the filter 
operators to form cracks by reversing the flow of the 
water through the beds just enough to break the surface 
film at numerous points. This is a remedy for length- 
ening extremely short filter runs in many plants, though 
every operator would prefer not to have to resort to 
such extreme measures. 

It is not the purpose of this article to discuss the 
formation of cracks and clogged places in filter beds, 
but to state that a disturbed filter surface, either formed 
naturally or by the filter operator, probably is not the 
best means of handling short filter runs. Yet with our 
present knowledge of filtration no one seems to know 
how such a situation may otherwise be handled. If the 
flocculation was strong all the time the short filter runs 
could be avoided by the use of coarser sand as is shown 
by the curve on the right in Fig. 1, yet it has been stated 
that the flocculation in most plants varies greatly in 
strength. During periods of weak flocculation the coag- 
ulated matter might pass through the filter beds if coarse 
sand is used. 


Passage of Flocculated Matter Through Filter Beds. 
—The passage of flocculated matter through filter beds 
is a factor almost entirely ignored in most filtration 
plants, yet it is believed that very few plants located 
where the water temperature goes to near the freezing 
point in winter are entirely free from such troubles. 
The curves in Fig. 3 were prepared from data that 
have been collected over a number of years where 
observations have been made on the water to detect the 
flocculated matter. A few years ago this was almost 
invariably referred to as an “after precipitation”; that 
is, a precipitate forming after the water passed the filter 
beds. In-practically all instances it was due to floccu- 
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lated matter passing the sand beds. At one filtration 
plant the writer observed that flocculated matter began 
to pass through beds having sand of 0.45 mm. diameter 
for the 10 per cent size at about 2 ft. loss of head when 
the flocculation was weakest. This is near the curve 
shown for the weakest flocculation. The average condi- 
tion for a period of weak flocculation that lasted for 
nearly 3 months in a filtration plant one winter gave 
points that agree very closely with the second curve 
from the left. 


The data obtained for sand coarser and finer than that 
ordinarily used in rapid sand filter beds were obtained 
from glass tube filters. The performance of such filters 
correspond so closely to the larger units that the results 
may be accepted as being typical for larger filters. It is 
shown from the curves that if a size sand is used which 
will never allow flocculated matter to pass the filter 
beds at a loss of head less than 8 ft. it would have to be 
about 0.3 mm. diameter for some waters. This is too 
fine for use in most rapid sand filter plants where the 
flocculation is fairly strong part of the time. The loss 
of head would increase so rapidly the filter runs might 
be as short as 3 to 4 hours. 


The periods of weakest flocculation are the periods of 
longest filter runs, consequently the rate of increase per 
hour is very low. The curve on the left in Fig. 1 shows 
for sand of 0.6 mm. diameter for the 10 per cent size 
that the rate of increase in loss of head is about 0.023 ft. 
per hour. Slightly over 4 hours would be required for 
the loss of head to increase 0.1 ft. Almost invariable 
we can count on an increase of 0.5 ft. for this size sand 
before flocculated matter begins to pass through the 
filter beds, or a run of about 20 hours. The curve in 
Fig. 3 for weakest flocculation shows an increase of loss 
of head of about 0.2 ft. over the initial loss. It might 
be well to state that the curve for initial loss was the 
average for a period of weak flocculation, and the curve 
for weakest flocculation was for two or three runs only. 
There was an increase of nearly 0.5 ft. loss of head 
before flocculated matter began to pass for the partic- 
ular runs represented by the curve for weakest floccu- 
lation. The curves in Fig. 3 are based upon the water 
applied to the filters having a flocculated turbidity of 10. 
More flocculated matter in the applied water should 
shorten the time required for flocculated matter to pass 
the filter beds, and less flocculated matter should 
lengthen the time. 


It seems possible to obtain filter runs of from 18 to 
20 hours before flocculated matter begins to pass the 
beds with sand of 0.6 mm. diameter when the filter 
beds are about 24 in. in depth and the flocculated 
turbidity is reduced below about 10. It might be better 
to have filter runs of 18 to 20 hours during periods of 
weak flocculation than to have runs of only 3 to 4 hours 
during periods of strong flocculation. The curve 
marked “moderately weak flocculation” is believed to be 
near average winter conditions for many plants, with 
the weakest periods ranging between this curve and the 
one for weak flocculation. Usually the flocculation is 
strong enough for it to be filtered out without any pass- 
ing through the beds at maximum loss of head, and it is 
believed to be only occasionally for most plants that the 
flocculation becomes so weak it will pass through sand 
beds having sand of 0.4 to 0.5 millimeters diameter for 
the 10 per cent size. The curve on the right in Fig. 3 
marked “strong flocculation” probably is about average 
summer conditions in many filtration plants. 


It Is Difficult to Select the Most Suitable Size of 
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Fig. 3.—Loss of Head at Which Flocculated Matter Begins to 
Pass Filter Beds 


Sand.—The data herein given should demonstrate how 
helpless we are at the present time in attempting to 
select the proper size sand for filter beds. If fine sand 
is used, the filter runs are shorter, the beds clog more 
readily, and usually other troubles develop that makes 
the operation complicated. The filter beds usually keep 
in better condition when the sand is coarse and the filter 
runs are longer ; however, during periods of weak floccu- 
lation the water may not be filtered clear. If the size of 
the sand is changed to help overcome one trouble, other 
troubles may develop. Sometimes more extensive 
treatment of the water may be employed to help over- 
come filter bed troubles, but this increases the cost of 
the treatment. Water settled to where the flocculated 
turbidity is very low aids materially in the operation of 
the filters, yet it is very difficult to secure good sedi- 
mentation during periods of weak flocculation, for the 
particles do not build up so very large within the period 
of mixing used in most filtration plants. 


The writer hopes these few remarks will convince 
others of the need for more study on filtering materials. 
The committees on filtering materials from the American 
Society of Civil Engineers and the American Water 
Works Association solicit your aid in this work. 


Vv 
November Municipal Financing Heavier 


The flotation in November of State and municipal 
bond issues aggregating $51,350,777 reflects the gradual 
return of the municipal bond market to normal, ac- 
cording to The Daily Bond Buyer. This financing, 
while it does not begin to take care of the requirements 
of the cities and towns, etc., represents a marked gain 
over the October new issue total. 


The following table prepared by The Daily Bond 
Buyer of New York compares municipal bond sale to- 
tals in November and the 11 months ended Nov. 30 for 
the past 10 years: 

11 mos. ending 


November Nov. 30 
|, oe ea ee eR Le ae ee $ 51,350,777 $1,201,855,984 
(a ers See 93,981,794 1,285, 167,286 
or a ee 65,974,063 1,155,864,382 
‘EUS EASIEERE ATR ev eeene trun erie 173,824,090 1,273,678,177 
ON AN ak te a eee 105,067,010 1,359,866,596 
| in LS SE Tan Peat tneter ae e 71,725,702 1,214,790,875 
I See Ree ee 71,522,706 1,238,429,540 
AER aR certs nee ene. 120,243,926 1,373,088,678 
a ies, ot cars acaee ane 132,167,398 1,037,820,494 
a a ies oe ee eee 93,600,366 1,226,056,132 
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INDUSTRIAL WATER SUPPLY 
-AND TRADE WASTES - 








PURIFYING WATER 


FOR THE TEXTILE INDUSTRY 


By S. B. APPLEBAUM 


Vice-President of the Permutit Company 


PART 1: A Discussion of Modern 
Developments of the Art 


LL industries are rec- 
ognizing the impor- 
tance of research 


and development in stimu- 
lating their growth, espe- 
cially in times of depression, 





such as the present. Such 
research operates in three 
directions : 

(1) Creation of new de- 


mands by the discovery 
of new products. 
Improvement in the quality of the present products 
produced. 

(3) Reduction in operating costs. 

The textile industry has continually been raising its 
standard of quality of the fabrics produced, as well 
as endeavoring to decrease selling prices. The old 
feeling that fabrics of the highest quality can only be 
obtained by importation from abroad is being eradi- 
cated by improvement in the quality of the fabrics 
produced in the domestic market. Improvement of the 
water used in the processing is one of the most impor- 
tant factors in this regard. 

Originally the location of textile plants was deter- 
mined mainly by the water supply available. Therefore 
so many mills are to be found in New England and 
in the neighborhood of Paterson and Passaic, N. J., 
where the water supplies are naturally fairly soft. 
However, as the standard of quality improved, treat- 
ment of even these waters was found necessary. In 
addition, the tendency today is for new textile mills 
to be located where abundant supplies of labor and raw 
material are available—witness the recent growth of 
the industry in’ the South. This was ortly made pos- 
sible by the advances in the art of water purification, 
which made the textile industry independent of na- 
turally pure water supplies by assuring them of a 
perfect water for their purposes through proper treat- 
ment of relatively impure waters. 


S. B. Applebaum 


(2) 


Specific Improvements in the Textile 
Industry Effected by Water 
Purification 


Lower costs and higher quality of goods are being 
obtained by treating the water because of the following 





specific effects of a pure water in each of the four main 
branches of the textile industry; wool, cotton, silk and 
rayon: 
Wool 

In the processes through which the wool passes from 
its raw to finished condition water is used in the im- 





Fig. 1—A Clean and a Curd Laden Strand of Wool 


portant scouring and dyeing operations. Perfection in 
scouring is the foundation of the highest possible qual- 
ity in finished cloth. It aims to produce a clean fibre, 
freed from all its original impurities. If the water 
used is turbid, it naturally prevents this desired result. 
Furthermore, if the water contains any appreciable 
hardness, the alkaline soap solutions used in scouring 
result in the formation of insoluble lime and magnesia 
soap curds. Since the wool fibre has a fir-cone struc- 
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ture, it is ideal for holding these sticky, insoluble soap 
curds. (See photomicrograph, Fig. 1.) The curds 
thus deposited on the fibre interfere with the later steps, 
such as dyeing, etc. In addition, large quantities of 
soap and soda are wasted by the hardness in the scour- 
ing bath. The soap deposits also have a deleterious 
effect in the mechanical process of carding and spinning 
as they clog the teeth of the cards. Furthermore clean 
wool takes kindly to the twist. 

In dyeing, the highest quality of finished products 
requires : 

Penetration of the dyestuff into the fibre; evenness 
of dyeing in all parts of the fibre, yarn or piece; uni- 
form results from batch to batch, always producing the 
desired shade with a given mixture of dyestuffs and 
fastness of the shade. If the water contains even small 
amounts of hardness, these ideal results are not real- 
ized, because with a fibre coated with insoluble soap 
curds, an even and thorough penetration of the dye- 
stuff into the fibre is impossible. 

The savings effected in scouring, when a water of 
even moderate hardness is softened, are very striking. 
In a mill producing worsted yarns from mixtures of 
Australian and domestic raw stock, the following eco- 
nomies were obtained when a water of 4 grains per 
gallon hardness was softened to zero hardness by 
zeolite : 

AVERAGE CONSUMPTION PER 100 LB. 


WOOL SCOURED 
Lb. 
Soap 
20 
1.33 


Ammo- 
niated Potash 
0.90 


0.31 
25.6 


4 grain raw water 
Softened water 





Savings per 100 lb. wool scoured 
Per cent savings 


In another mill manufacturing men’s worsted suit- 
ings, the softening of a water containing 4 to 5 grains 
of hardness resulted in an average saving per yard of 
0.93 oz. soap and 1.36 oz. soda. Percentage saving— 
70 per cent soap and 68 per cent soda. 

The improvements in quality resulting from the 
absence of insoluble soap curds are: soft feel, pleasing 
appearance, fresh, clean odor (even on continued 
storage), clear, bright, uniform shades, elimination of 
re-dyes and seconds caused by hard water and increased 
production from the standardized formulae for scour- 
ing and dyeing. Such results are possible only with 
properly softened water. 


Cotton 

The main operations in manufacturing cotton goods 
in which water plays an important part are: Boiling- 
off ; bleaching ; dyeing and mercerizing. 

Boiling Off—Boiling off removes the wax-like sub- 
stance in the fibre and this operation is carried out in 
kiers with alkalies, soaps or sulphated oils. If the 
water contains any hardness, the use of soap in the 
boil-off will cause precipitation of the curds mentioned 
above in the fibres of the material. Even if no soap is 
used, the alkalies will saponify the waxes in the cotton 
fibre and produce a similar result. If oil is used, the 
presence of the sticky precipitated curds will cause the 
strands to mat together. In the rinse, any hardness 
present in the rinse water also forms precipitates with 
the alkali in the fibre. 

The removal of hardness from water has saved as 
much as 50 per cent of the chemicals in the boil-off 
operations. 

Bleaching.—If any of these insoluble deposits have 
been precipitated on the fibre perfect bleaching is pre- 
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vented. Cotton packed in a kier or bleaching vat acts 
as a filtering medium and if the water contains any 
suspended matter or precipitates, these will collect jn 
the cotton. 

By purifying the water, the appearance of the 
bleached product is tremendously improved. Further- 
more, savings in the amount of bleaching chemical 
employed are effected. In one mill, where a water con- 
taining 7 grains per gallon of hardness was softened, 
a single chlorine bleached product was equal to a double 
bleached product from the hard water. 

In another case where peroxide bleaching of knitted 
cloth was used, about 10 Ib. of sodium peroxide per 
100 lb. of cloth were required when processed in water 
containing 12 grains of hardness per gallon, whereas 
superior results were obtained in a perfectly softened 
water with only 7 lb. of peroxide per 100 Ib. of cloth. 

In other cases, where the cotton was previously 
bleached prior to dyeing with light shades, it was found 
that the softening of the water could eliminate the 
bleaching altogether. This not only resulted in saving 
of the bleach but increased production by the time 
saved in processing. 

Dyeing.—Precipitated soap curds on the fibre result 
in streaks and blotches in the dyed product. Further- 
more, many neutral and alkaline dye baths precipitate 
the hardness of the water in the bath. Many mills have 
found that troubles from these sources can be elimi- 
nated by softening the water supply. 

Mercerizing.—Deposits on the fibre interfere with an 
even penetration of the caustic mercerizing liquor. Un- 
even mercerizing causes uneven dyeing, because the 
mercerized yarn takes up dyestuff more readily so that 
those portions not thoroughly mercerized tend to show 
up as light streaks and blotches. 

Iron and manganese in the water seriously interfere 
with an even mercerizing because they cause stains 
which are extremely difficult to remove. 

A further saving which has resulted by the use of 
water that will not cause any deposits on the fibre, is 
the elimination of excessive breakage of the yarn in 
the beaming, winding and weaving operations. The ab- 
sence of deposits causes smoother running with a sav- 
ing of time in operation. 

Silk 

The main steps in which water is of importance in 
silk manufacture are: Degumming; weighing; bleach- 
ing and dyeing. 

Degumming.—The silk fibre, as it comes from the 
cocoon, is covered with a glue-like substance called 
sericin. This sericin is removed by degumming, often 
referred to as stripping or boiling-off. In this opera- 
tion, a boiling soap solution is usually employed. If 
the water contains even slight amounts of hardness, 
insoluble soap curds form, adhere to the fibre, and 
prevent thorough degumming. Such deposits inter- 
fere with the dyeing and since silk is usually dyed in 
delicate shades, the use of water of the utmost purity 
is necessary to prevent these difficulties. 

A test was run in a silk mill with hard water and 
with a softened water. Twenty pieces of silk cloth 
woven in the gum were weighed up. Ten of these 
were degummed in hard water, resulting in a weight 
loss of 24 to 43 per cent. The other ten pieces, de- 
gummed in soft water, showed a uniform weight loss 
of 29 per cent, besides being whiter and softer. 

W eighting.—To make up for the loss in degumming, 
silk is often weighted with various salts. Where tin 
weighting is employed, the presence of any in- 
soluble curds on the silk fibres interferes with an even 
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deposit of the tin. The dyeing which follows shows up 
those areas where the tin was not fixed in the form of 
agg iD i Ors 

After the application of the tin bath, the silk is in- 
troduced into a sodium phosphate fixing bath. Here 
any hardness in the water is precipitated as an insoluble 
calcium and magnesium phosphate, causing the silk to 
take on a dull and cloudy appearance. 

Bleaching.—The same difficulties described above 
under wool apply to silk. 

Dyeing.—In dyeing silk it is usual to employ boil-off 
liquor in the dyebath. This retards the action of the 
dvestuff, thus improving the uniformity of dyeing and 
at the same time retaining fullness of the silk by hav- 
ing present in the bath a small amount of the natural 
silk gum. If the water in the boil-off liquor contains 
any hardness, precipitates will be formed which will 
deposit on the fibres. 

Uniformity of quality of the water employed is 
extremely important in the silk industry, because of the 
variety of shade requirements. If the water varies in 
composition, the same dye formula will not produce the 
same shade. This causes decreased output by the 
necessity for “shading up” of batches. 


Considerable saving in dyestuffs results for using 
water of “zero” hardness. In one mill, in dyeing 40 
dozen lots of ladies’ hosiery of the “nigger brown” 
shade, 63 ounces of dyestuff were necessary with hard 
water, whereas with softened water 46 ounces gave an 
excellent result with a saving of 27 per cent in dye 
consumed. A better matching in shade between the 
cotton upper and silk lower was also obtained. 

In another mill, the elimination of re-dyeing was well 
illustrated by the fact that only 10 pieces were returned 
for re-dyeing out of a total of 3,335 pieces dyed in a 
given period with softened water. The previous aver- 
age with hard water was 10 per cent re-dyes, which 
would amount to about 300 pieces in the above test. 


Rayon 

The purity of the water used in the rayon industry 
is of the utmost importance, because rayon is a com- 
pletely manufactured fibre and the water used in 
processing it has as much effect on the final product, 
as the quality of the raw material [wood-pulp or 
cotton] used. All the leaders in the rayon industry 
kave therefore installed water purification plants to 
insure water of the best possible quality. 

Rayon fibre usually suffers decreased strength when 
wet. It is important, therefore, to shorten all the wet 
processes to the minimum. Level and uniform dyeing 
is essential, especially because of the great range of 
shades and accurate color matching practiced in the 
rayon industry. 

The dyestuffs used are usually substantive and are 
applied generally in a neutral bath, frequently with 
soap and oil. Rayon dyes are very sensitive to hard- 
ness in the water. Streaks and blotchés can only be 
avoided by water free from turbidity, color and 
hardness. 


Specification of Ideal Water for 
Textile Purposes 

From the outline of the troubles which impure 
water causes in various branches of the textile industry 
given above, it is obvious that the ideal water for tex- 
tile purposes should meet with the following specifica- 
tions: 

(1) It should be free from turbidity. 
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(2) It should be as low as possible in color, organic 

matter, iron, manganese or alum. 

(3) It should be of zero hardness. 

For the production of water meeting these specifica- 
tions it is usually necessary to treat surface waters 
with coagulating chemicals and then settle and filter. 
These processes are classified under the general head- 
ing, “Clarification.” 

For the removal of the hardness, zeolite softening 
alone or in combination with other treatments is almost 
universally employed by textile plants. 


Clarification 


The standard of quality of clarified water has stead- 
ily risen. In many cases it was formerly considered 
sufficient to merely strain the water through a sand 
filter without any addition of chemical for coagulation 
and without any settling prior to the filtration. Pres- 
sure sand filters were employed for this purpose be- 
cause of the desire to avoid a double pumping opera- 
tion. Due to the poor results obtained by this mere 
straining action, engineers in municipal practice have 
come to condemn pressure filters, whereas they should 
have condemned the lack of proper pretreatment. The 
use of pressure filters is well justified if the water is 
properly pretreated with coagulating chemicals and 
settled to prepare it for the final filtration. 

The heart of the clarification problem is in the 
chemical pretreatment of the water. Surface supplies 
vary in composition and vary in their response to 
coagulation. By “response to coagulation” is meant 
the ease with which the coagulating chemicals form 
precipitates or “flocs” and the completeness with which 
these “flocs” coagulate the finely divided turbidity, color, 
and organic matter in the water. When a coagulant, such 
as sulphate of alumina is added to some waters, they 
respond to the coagulation very ineffectively. The 
alum frequently does not form a distinct floc, and only 
a smoky haze is produced, which does not settle out. 
Such ineffective coagulation also results in a settled 
water of inferior quality and, finally, the filtered water 
usually shows considerable color, turbidity, etc., in the 
effluent. In addition, some of the improperly co- 
agulated alum slips through the filter and is also found 
in the effluent. The filter beds become choked with 
dirt and alumina in time and give trouble. 

The usual indicators of satisfactory coagulations. are: 

(1) The floc should form quickly. 

(2) The floc should be distinct. In other words, 
the precipitates should be flaky and clear water 
should be visible between the particles of floc. 

(3) The flocculent precipitates should settle quickly. 

(4) The color and turbidity of the settled water 
should be low. 

(5) The filtered water should be low in color and 
turbidity. 

(6) Little or no residual alum should be present in 
the filter effluent. 


It is of interest to note that, when the necessary steps 
have been taken to produce satisfactory coagulation, 
all of these indicators work together. In other words, 
low alum in the effluent is to be expected when all the 
other indications of good coagulation are obtained. 


As a rule, surface supplies that consistently show 
the presence of appreciable amounts of turbidity and 
that possess an appreciable amount of other salts, re- 
spond to coagulation readily. Waters low in turbidity, 
high in color, and low in dissolved mineral content, give 
the greatest amount of difficulty in coagulation. 
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TABLE I—pH VALUES FOR VARIOUS RATIOS 
OF ALKALINITY AND CO, 


OC N pe YT 


NOU WH 


100 
110 
180 


NNNNNNNDDAD BDNmmnnwnp ys 
NNNNNNNNNNNNNNNNNN®D 
© 00 00 0 Bo DO DO NPN Dinin ds Bw 


wroNNKHOoOioONA 


= © 00 
o 





The most important recent developments in the art 
of clarifying water consisted in discovering “aids to 
coagulation” for waters that do not respond readily, 
and also in working out laboratory and methods for 
experimentation on such waters in order to properly 
design the clarification plant to include all the necessary 
elements to insure an ideal effluent. 

Among the aids to coagulation that have been studied 
and worked out recently are: 

(a) The use of proper mechanical agitation. 

(b) The use of inert suspended matter (added at the 

same time as the coagulating chemicals). 

(c) Proper control of the pH value of the water. 

Agitation accelerates the formation of the floc and 
also improves the quality of the floc itself, so that it 
settles more readily. The use of inert suspended mat- 
ter provides nuclei around which the floc particles form 
and also helps to weight the floc and increases the ra- 
pidity of its settling. 

The pH value of the water can be determined col- 
orimetrically, electrically, or chemically (by analyzing 
for methyl orange alkalinity and free carbon dioxide). 
The ratio of alkalinity to free carbon dioxide is a meas- 
ure of pH value. Table I gives the approximate pH 
value in terms of these ratios. The range of pH value 
in which good coagulation is obtained varies with dif- 
ferent waters. Some waters respond to coagulation 
within a wide range of pH value. Others have a very 
narrow range. The usual range with alum is between 
5 and 7. Below a pH of 5, the water is usually so acid 
that the alum does not flocculate and remains dissolved 
in the water. Above a pH of 7, the alum precipitate 
partially dissolves. 

When the above aids to coagulation are provided 
in the case of waters that normally respond to coagula- 
tion within a very narrow pH range, it has been found 
that the effect of these aids to coagulation is to broaden 
the pH range within which good coagulation takes 
place. The importance of broadening the range is that 
it simplifies the operation of the clarification equip- 
ment. If only a very narrow range of pH value is 
permissible for good coagulation and if, in fact, the 
optimum coagulation takes place at only one pH value, 


TABLE II 
Pounds of Neutral Soap 
Consumed per 1,000 
Gallons of Water 
§ 





Cost of Soap at 
12c per Pound 
$0.18 
0.36 
0.54 
0.72 


Grains of Hardness 
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the task of the operator in controlling the addition of 
coagulants and alkalis to obtain this very narrow range 
is obviously greatly increased. 

Figure 2 shows the results of including the aids to 
coagulation and pH controi. 

The water in question was a river in Massachy- 
setts, the analysis of which is shown and the dosage 
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lig. 2—-Effects of Added Clay and Agitation on Coagulation 
When Using Filter Alum 


of alum and soda ash is also included. It will be 
noted that without the aids to coagulation only about 
5 per cent of the total alum floc formed and settled. 
Good agitation, without the addition of inert matter, 
resulted in the formation and settling of over 60 
per cent in one hour and over 80 per cent in two 
hours’ settling. The further addition of inert mat- 
ter (clay) resulted in the formation of a floc that, at 
the end of one hour’s settling, over 80 per cent had 
formed and settled out and, at the end of two hours, 
over 90 per cent had formed and settled. Such a 
settled water will obviously permit the filters to pro- 
duce an effluent of ideal quality with a minimum of 
burden on the filters. Under such conditions the 
filters will run for much longer periods between 
washings and will produce a clean effluent from the 
beginning to the end of a run. 


Design of Equipment to Carry Out These 


Developments in Water Purification 

The settling basins may be made of steel, wood or 
concrete. They may be either vertical or horizontal in 
construction. The vertical settling tank, which usually 
is above ground level, has the advantage of saving floor 
space and of providing, in the top of it, a gravity sup- 
ply of settled water, which may be used for backwash- 
ing. The horizontal flow concrete basin, however, also 
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fnds good application in many cases, where it may be 
used as the basement of the filter building. It has the 
advantage of ease of application of chemicals by grav- 
ity flow of the chemicals, rather than by pumping them. 

Agitation for mixing in the chemicals is provided by 
mechanical paddle stirring. The speed of the agitation 
must be adjustable and must be kept within a certain 
range. Furthermore, the necessary detention period in 
the mixing chamber must be provided. The required 
detention period and speed of stirring is best deter- 
mined by experiment before the equipment is designed. 

The proper feeding of the coagulating chemicals is 
of extreme importance because of the necessity for 





Fig. 3—Zeolite Softener with Zinc Tank on Right 


proper pH control. The use of crude old-fashioned 
feeding devices must be abandoned if production of 
the ideal effluent is to be had. The newer feeding de- 
vices that have been developed in the last few years 
usually employ electricity in connection with the oper- 
ation of the feeds and are therefore known as electro- 
chemical feeds. This combination of electricity and 
hydraulics is especially adapted to precision, flexibility 
and accuracy, all of which are required in such clari- 
fication work. Electro-chemical feeds also lend them- 
selves to a combination of a pH recorder and chemical 
feed, permitting the automatic regulation of the feed to 
keep the effluent within the desired pH range. 

Many of the older textile plants which have used 
pressure filters without pretreatment, have found that 
the installation of settling tanks without proper chem- 
ical feeds and the aids to coagulation have caused a 
surprising improvement in the quality of the filter efflu- 
ent. Crude straining alone may take out the bulk of 
heavy suspended matter, but it will usually deliver an 
effluent which still contains appreciable amounts of the 
more finely divided suspended matter and a color not 
much lower than in the raw water. Such filters will 
also suffer from becoming gradually’ coated up and 
fouled throughout the entire bed. 


Softening by Zeolite . 

The softening of water by Zeolite removes the hard- 
ness so completely that the effluent is spoken of as hav- 
ing “zero hardness.” Softening to this extent is often 
essential. Furthermore, the saving in soap that is real- 
ized by the removal of even comparatively small 
amounts of hardness pays for the softening installation 
in a short time. Table II gives the pounds of soap 
destroyed by 1 to 4 grains per gallon of hardness in a 
water and the cost of this soap, figured at 12 ct. per Ib. 
This was obtained from the Department of Research 
of the Laundry Owners National Association at the 
Mellon Institute. To compare this with the cost of 
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softening water by zeolite, where the salt is the only 
material used for regeneration of the zeolite, it is nec- 
essary to figure that % Ib. of salt will be required to 
regenerate the zeolite for every 1000 gal. of water soft- 
ened and multiply the result by the number of grains 
of total hardness to be removed. For a raw water con- 
taining 4 grains hardness per gallon, 2 lb. of salt will 
be required per 1000 gal. and at % ct. per lb. for the 
salt, the cost per 1000 gal. would be 1 ct., as compared 
with 72 ct. for the cost of the soap destroyed, by each 
1000 gal. of the raw water if used with soap. 

The zeolite process of water softening was found 
particularly applicable to the textile industry, because 
first, it removes the hardness of the water completely ; 
secondly, it does so without adding any injurious chem- 
ical to the water. With the older method of water 
softening known to the industry, the lime soda process, 
it is necessary to add considerable excesses of chem- 
cials in order to drive the hardness in the effluent down 
to a low figure. And these excesses of chemicals are 
undesirable for textile purposes. 

The zeolite process is unique in chemistry because 
it involves the reaction between a solid (the zeolite) and 
a liquid (the water), without solution of the solid. The 
zeolite remains undissolved but continues to exchange 
its sodium base for the calcium and magnesium base 
of the water. Any calcium and magnesium in the water 
is thereby replaced by sodium and the sodium salts 
thus left do not form insoluble substances in processing. 
When the zeolite has softened its rated capacity of 
water, it is regenerated by the use of common salt brine, 
which restores the zeolite to its original condition. 

Figure 3 shows a typical vertical water softener in 
cross-section together with the brine tank alongside. 
The zeolite bed of granular material rests on a sup- 
porting layer of gravel which, in turn is supported by 
a strainer system at the bottom of the softener shell. 
The direction of flow of the water to be softened may 
be either upward or downward through the zeolite. 
Upflow softeners, however, require that the flow rate 
be maintained within a definite range, usually 4 to 8 
g.p.m. for each sq. ft. of cross sectional area in order 
to keep the bed in proper suspension, so as to have a 
uniform distribution of the water through the zeolite 
bed. Also the water entering the softener must be per- 
fectly clear; otherwise dirt will accumulate in the upper 
parts of the gravel and lower parts of the zeolite and 
dirt, in such a confined position, is difficult to remove 
by washing. As the dirt accumulates, it interferes with 
the uniform distribution of the water and thus reduces 
the efficiency of the softener. Furthermore sudden 
increases in rate of flow cause slugs of dirty water to 
enter the soft water lines. If the water is clear and 
the rate of flow is high and constant and a storage tank 
for soft water is at hand to avoid peaks of flow, the 
upflow method may be used. 

The downflow method is applicable whether the rate 
of flow is constant or variable. It is also particularly 
advantageous in providing a filtering action if some tur- 
bidity is present, because the top of the zeolite removes 
this suspended matter if not excessive in amount and 
keeps the rest of the zeolite clean. Dirt in top of the 
zeolite bed can easily be removed by proper backwashing 
of entire bed. Downflow softeners also act in this way 
as a secondary line of defense against alum that may slip 
through the sand filters. This clarifying effect is espe- 
cially advantageous for textile purposes. 

Editor's Note: In the next issue we will print Part 
II, which will deal with actual accomplishments and 
descriptions of plant installations. 
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CARBONATION OF 


INDUSTRIAL WASTES TO PREVENT CLOGGING 


By H. W. CLARK 


Chief Chemist, Massachusetts 
Department of Public Health 


gard to the treatment or disposal of industrial 

wastes have been studied by the writer and his 
assistants, sometimes at the Lawrence Experiment Sta- 
tion and frequently at industrial plants throughout the 
state. One of our recent studies of a somewhat unusual 
nature was in regard to the clogging of sewers rather 
than the pollution of a stream, and is described here. 

The South Essex Sewerage District of Massachu- 
setts, comprising the cities of Salem, Peabody and 
3everly and the town of Danvers, has a population of 
about 103,000 people and an average daily flow of 
about 14,540,000 gal. of sewage, of which approxi- 
mately 8,000,000 gal. is industrial sewage from about 
eighty tanneries, glue and gelatin works, leather works, 
etc. Since 1906 a large part of the sewage of this 
district, domestic and industrial, has been pumped to 
sea, that is, disposed of by dilution in tidal currents 
about two miles from shore. In 1930 a new outlet 
sewer, built at the cost of $1,500,000, was put into 
operation and the sewage discharged somewhat farther 
out to sea. At many of the industrial plants in the 
district screens, sedimentation tanks, Dorr thickeners, 
etc., are in operation more or less efficiently for partial 
treatment of these waste liquors and a considerable 
quantity of organic matter, lime, hair, etc., in suspen- 
sion is removed from the wastes daily before entering 
the sewers. 

In a report* by the writer of this article the follow- 
ing statements were made: “It was found early in the 
investigation that much caustic lime in solution was 
passing into the sewers from certain plants and that 
most of this caustic lime upon mixing with the domestic 
sewage in the sewers containing carbonic acid was pre- 
cipitated as calcium carbonate and that a carbonate 
scale in the sewers was one of the factors in reducing 
their capacity.” It was further stated that “the wastes 
from 14 plants contain large amounts of caustic lime 
and analytical work and calculations have shown that 
from these plants during periods when the industries 
are being carried on as during the past few months, 
more than 10 tons of caustic lime (Ca(OH),) enter 
the sewers daily.” Analysis of the scale formed in 
the sewers showed that different samples contained from 
60 to 85 per cent CaCOs, the remainder being MgCOs, 
hair, fats and other organic matter. The writer stated 
in that report that “the only feasible way apparently of 
preventing the entrance of this caustic lime into the 
sewers is to treat the wastes containing it with car- 
bonic acid. This carbonic acid could be obtained by 
connecting with the stacks at each plant and blowing 
flue gas through the liquids, this flue gas containing 
generally at least 7 per cent of CO, by volume.” 

Estimates of the volume of CO, which would be 
necessary to precipitate from 10 to 15 tons of. car- 
bonate of lime daily (the amount of carbonate equiva- 
lent to the caustic lime entering the sewers) showed 


[) ene the past 35 years many problems in re- 
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that theoretically the combustion of 3% tons of soft 
coal would furnish sufficient CO, to carbonate all of 
the caustic coming from the plants at times of maxi- 
mum production. 

In the latter part of 1927 the South Essex Sewerage 
Soard retained the writer to further study this ques- 
tion of carbonate scale in the sewers and the pumping 
station and its prevention, and in this work he had as 
two very able assistants, Mr. George O. Adams, Chem- 
ist, and Mr. A. C. Bolde, Engineer. All of the im- 
portant industrial plants of the district were again in- 
vestigated and a series of experiments begun in regard 
to the efficiency of carbonation and its cost. In May, 
1928, the writer made a preliminary report to the dis- 
trict board, wherein a summary was presented of the 
volume, character and treatment of the wastes at 36 
plants, these including all those from which caustic in 
considerable volume was discharged. There was also 
given in this report the results of much laboratory study 
concerning the 4,000,000 gal. of waste from 18 of these 
plants which contributed 96 per cent (about 12 tons 
daily) of the caustic lime entering the sewers. 

It was shown by this work that besides the caustic 
lime some calcium sulphate and calcium chloride were 
present and also a slight amount of lime salts of organic 
acids. It was also noted that besides the caustic lime 
in solution, considerable of this substance was present 
in suspension. A small experimental carbonating plant 
was constructed in the laboratory and lime wastes from 
all the contributing plants treated on various occasions. 
The results showed that as an average, 73 per cent of 
the total lime present was carbonated and precipitated 
and that this 73 per cent included all that would pre- 
cipitate when meeting carbonic acid. In other words, 
the remainder would not precipitate and clog the sewers 
when meeting decomposing domestic sewage. To prove 
this, many samples of the treated caustic wastes were 
allowed to stand in gallon bottles containing decompos- 
ing sewage. 

It was found, as would be expected, that the effi- 
ciency of carbonation depended to a certain extent on 
the depth of the tank in which wastes containing caustic 
were treated. Of course, if the tank was too shallow 
much dioxide would escape at the top without action 
upon the lime. Experiments, however, with different 
depths showed that with the proper and controlled ad- 
mission of gas, carbonation would occur about as com- 
pletely in a tank 6 ft. in depth as in one of greater 
depth. It was found also as would be expected that 
the finer the bubbles of gas and the more thoroughly 
the gas was disseminated throughout the liquid the 
greater would be the absorption efficiency. It was also 
found that the greater the amount of organic matter 
present in the wastes the longer the period of car- 
bonation required. In this work the flue gas used at 
the laboratory contained about 8 per cent carbon diox- 
ide which was the average found in the flue gas from 
the stacks of various plants producing lime wastes. 
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Following this work it was recommended that a 
small demonstration carbonation plant, capable of treat- 
ing from 4,000 to 5,000 gal. of caustic waste daily be 
constructed at one of the industrial plants of the district 
and operated under the supervision of the writer and 
his assistants. As a result.of this report and recom- 
mendation such a.plant was constructed at a cost of 
about $2,200. The plant consisted essentially of a 
suction pipe connected with the stack of the industrial 
plant, a soot removal chamber and a Reed air filter. 
After soot removal, filtering and cooling, the gas was 
compressed by a Root rotary gas pump having a capac- 
ity of 150 cu. ft. per minute at a pressure of 10 Ib. per 
square inch. The compressor was driven by a 10 hp. 
G. E. motor. The gas was discharged through a 3-in. 
iron header pipe and diffused in the treatment tank by 
means of perforated pipes, the perforations being 6 in. 
apart and ;5 in. in diameter. This small plant, put in 
operation in November, 1928, demonstrated that with 
proper care and maintenance it was possible by this 
method to eliminate all caustic lime from the manu- 
facturing wastes. The wastes treated by this little plant 
contained during this first period of operation about 
1,070 parts per million of Ca(OH), while the carbon- 
ated waste was free from caustic. The operation of 
this plant made clear that certain improvements could 
be made in other plants erected since that time in the 
district, six of which are now in operation. One of 
these treats more than 1,000,000 gal. of waste daily 
and the last test made of its efficiency showed that the 
untreated waste contained 950 parts per million of 
caustic lime which was entirely eliminated by carbona- 
tion. This efficiency is less at times, however, owing 
to peak loads and the entrance into the treatment tank 
of much caustic lime in suspension; in other words. a 
larger treatment tank or more uniform operation of the 
plant will be necessary. 


During the progress of this work various confer- 
ences were held with the owners, managers, chemists 
and engineers of the various plants producing wastes 
containing caustic lime. The chemists of the various 
plants made certain criticisms of the process. Some 
stated that calcium bicarbonate would be formed in 
large amounts by this process and more scale would 
be formed in the sewers than was being formed by the 
calcium hydroxide. In one instance this opinion was 
arrived at by consulting chemists to an important plant 
through experiments with compressed pure carbon 
dioxide and by a chemist of another plant from thero- 
retical considerations or beliefs. It was proved, how- 
ever, to the satisfaction of everyone that when flue gas 
containing from 7 to 12 per cent carbon dioxide is used 
the reaction is much slower than with the concentrated 
100 per cent CO, and only an inappreciable amount of 
calcium bicarbonate is formed. During the time of this 
discussion several laboratory tests with the lime wastes 
and flue gas, extending the time of application of CO, 


much longer than that necessary for complete carbona- ° 


tion, resulted in an exceedingly insignificant amount of 
bicarbonate being formed. 


Another statement by the industrial chemists was that 
wastes containing sodium hydroxide as occurred at 
some plants, needed no treatment. This would be true 
if there were no soluble lime salts in the mixture of 
sewage and wastes in the sewer. Unfortunately, how- 
ever, there was always a considerable amount of such 
salts present ; in fact, examination of 21 samples of the 
mixed sewage collected at the pumping station of the 
district proved that this sewage contained on an average 
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379 parts per million of calcium sulphate. Now calcium 
sulphate and sodium hydroxide react as follows: 
CaSO4+2NaOQH=—CaO,,H,+Na,CO, 

From this it follows that in the presence of lime salts 
like the sulphate, sodium hydroxide forms an equivalent 
amount of calcium hydroxide and must be treated the 
same as calcium hydroxide. This was proved by fur- 
ther work; that is, it was shown that 100 to 400 parts 
per million of sodium hydroxide with either calcium 
chloride or calcium sulphate would when mixed with 
domestic sewage produce calcium carbonate scale on 
standing equal to the amounts formed under like condi- 
tions by calcium hydroxide. 


Vv 
Arkansas Water Works Conference 


The Second Annual Arkansas Water Works Confer- 
ence will be held at the University of Arkansas, 
Fayetteville, Feb. 17, 18, 19. 

The program has been planned to emphasize economy 
in water plant operation. Thus, “Pumping Plant 
Losses,” “Treatment Plant Losses,” ‘Distribution 
System Losses” and “Economic Losses” have each been 
given one-half day for general analysis and discussion. 

W. R. Spencer, of Fayetteville, Ark., is Chairman, 
Program Committee. Harrison Hale in Secretary. 

PROGRAM 

First Day—W. R. Spencer, presiding—Registration ; 
Engineering Extension, W. N. Gladson; Filtration of 
Water, O. M. Smith; Water for Industrial Purposes, 
R. G. Paddock; Lunch, Campus Cafeteria; (a) Wel- 
come, President J. C. Futrall; (b) General Extension 
Co-operation, Director A. M. Harding; (c) Announce- 
ments and Introduction of Registrants, W. R. Spencer. 

Wednesday Afternoon—W. N. Gladson, presiding— 
General Subject—Pumping Plant Losses; Pumping 
Plant Economies (Steam), L. A. Jackson; Pumping 
Plant Economies (Motor), R. R. Pittman; Discussion 
led by W. L. Winters and Ed Leverett ; Electric Power 
for Water Plants, W. B. Stelzner; Discussion led by 
J. C. Black. 

Evening Session—W. L. Winters, presiding—Pollu- 
tion Hazards of Ground Water Supplies, Fred Puck- 
haber; Water Waste Reduction by Metering, Egmont 
S. Smith. 

Second Day—G. P. Stocker, presiding—General 
Subject—Distribution Losses; Distribution System 
Losses, E. M. Ratliff; General Discussion by N. E. 
Nunn and W. L. Winters; Distribution Losses Due to 
Pipe Friction, Geo. D. Suter; General Discussion led 
by Harry Nunn; Pitometer Survey Methods, Repre- 
sentative of the Pitometer Company; Lunch, Campus 
Cafeteria; Talk by Representative of Southwest Water 
Works Journal. 

Thursday Afternoon—O. M. Smith, presiding—Gen- 
eral Subject—Treatment Plant Losses; Waste of 
Chemicals in Water Treatment, Harrison Hale; Dis- 
cussion led by A. H. Ullrich; Odors and Tastes, M. Z. 
3air; Discussion led by R. R. Pittman; Use of Acti- 
vated Carbon, Charles Trowbridge; Use of Dominick 
Lauter Medium in Determination of B-Coli, Blair, 
Jackson and Hale; Dinner-Smoker, Chairman M. Z. 
Bair. 

Third Day—E. M. Ratliff, presiding—General Sub- 
ject—Economic Losses; Cost Accounting and Records, 
Lloyd Rebsamen; General Discussion led by W. H. 
Vaughn, R. M. Foster, Jr., and D. Y. McDowell; Office 
Records and Machine Billing, H. E. Reiman; Discus- 
sion led by R. M. Foster and D. Y. McDowell; Busi- 
ness Session; Lunch—Campus Cafeteria (no program). 
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NEW YORK STATE SEWAGE WORKS 
ASSOCIATION MEETS IN NEW YORK CITY 


State Sewage Works Association on Jan. 19 ranks 

as its best attended meeting. There were 117 
registered and in addition there were visitors who did 
not register. 

The meeting was opened by the retiring President, 
John F. Skinner of Rochester, N. Y. At the luncheon 
session the meeting was turned over to the incoming 
President, Professor Earle B. Phelps, of Columbia 
University. 

During the business session several important reports 
of committees were presented: 

The Legislative Committee—C. A. Holmquist, 
Chairman, reported on the failure of a bill to pass the 
State Legislature which contained a clause giving 
the Public Health Council powers “to prescribe the 
qualifications for positions of operators of water 
purification plants and sewage treatment works” and 
further “to classify and grade such positions” and 
making it illegal for a municipality to appoint any 
person “not qualified as prescribed by the regulations 
of the Public Health Council.” Mr. Holmquist, how- 
ever, explains in the report that this portion of the 
defeated bill, when redrafted as a separate bill, stands 
a very fair chance of being passed by the next legis- 
lature. He points out the need for such a law in 
New York State as evidenced by the recent numerous 
cases of displacement of experienced plant operators 
by men not qualified. In view of this the Health 
Commissioner had, he said, written a letter to munic- 
ipal officials throughout the state warning of the 
dangers involved in such action and the likelihood 
of lowering of plant efficiencies and the probable 
consequences therefrom. 

Wellington Donaldson reported an instance in 
New Jersey wherein a sewage plant superintendent 
serving under license granted by the New Jersey 
Health Department had been dropped without warn- 
ing and a man placed in charge who had not passed 
the state examinations as required under the law re- 
quiring the employment of a licensed plant operator. 
The Department of Health had warned the mu- 
nicipality that they would be required to place a 
licensed man at that plant promptly and this instance 
would prove a test of the legality of the Operator 
Licensing Law and as matters stood the municipality 
in question was having its difficulties. 

The late Kenneth B. Allen, a past president and 
one of the founders of the Association, was eulogized 
and a very excellent likeness in the form of a bronze 
plaque had been prepared on order of the Association 
for presentation to Mrs. Allen. It was displayed for 
the members to inspect. Kenneth Allen served his 
profession, his superiors and his Association in a 
most praiseworthy and unselfish manner. 

M. M. Aboul Ela, Engineer of the Municipality of 
Alexandria, Egypt, made a pleasant response to an 
invitation to tell the association something of the 
sanitary problems in Egypt. He said that he felt that 
America well deserved the rank of first place in 
sanitation developments and had progressed further 
in the practice of sewage treatment and water purifi- 
cation than had England or Germany. He spoke of 
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crude sewage disposal by land irrigation methods as 
employed at Cairo and said that Alexandria disposed 
of its sewage by discharge into the sea without treat- 
ment, but that harbor developments now proposed 
would necessitate the employment of processes of 
treatment, and this very probably in the near future. 


C. A. Emerson, Chairman of the Federation of 
Sewage Works Associations spoke briefly at the 
luncheon session concerning the rapid growth of the 
Federation which had no organization other than the 
individual state units such as represented by the 
New York Association. Starting less than four years 
ago, the Federation now had 1700 members and was 
contemplating increasing the number of issues of the 
official publication, The Sewage Works Journal, from 
the present four issues annually to six. He also com- 
mented on the satisfactory work conducted through 
the Federation’s committees on Standard Report 
Forms, Cost Accounting and Analytical Methods. 

Election returns disclosed the following new mem- 
bers elected to the Executive Committee of the 
Association: 

L. L. Luther of Freeport, L. I., J. L. Barron, of 
White Plains, N. Y. and A. F. Dappert, of Albany, 
N. Y., and as Secretary-Treasurer, A. S. Bedell, who 
has so efficiently served the Association was 
re-elected. 


Technical Papers and Discussions 


The following is in abstract the papers presented: 

“Governing Features of the Sewage Treatment 
Plan of New York City,” by L. C. L. Smith, Engineer 
Member, The Sanitary Commission of New York 
City. 

The author stated that the plans under way for 
sewage treatment in New York City called for the 
elimination of the worse conditions in the surround- 
ing waters first and this to be followed by such treat- 
ments as proved necessary thereafter. An example 
of this could be found in the decision to relieve the 
condition in the East and Harlem Rivers first by 
constructing the Wards Island plant to provide high 
degree of sewage treatment. He felt that no standard 
for purification nor of harbor water quality could be 
fixed in respect to the New York conditions for the 
present. Changes and developments in treatment 
processes might well alter any scheme set up. 

The problem of sludge handling and disposal would 
prove the most important aspect in the New York 
situation and the sludge question would decide the 
locations of plants and type of treatment to be se- 
lected at such locations. Three plans had been ten- 
tatively set up in 1931 but improvements may cause 
a change in these. At present Plan B had been se- 
lected as the most satisfactory one. The Wards 
Island plant represented the first unit. 

Plan A would call for partial treatment by the acti- 
vated sludge process to produce 79 per cent purifica- 
tion at an estimated cost of $223,560,000. This 
scheme would leave a residual load (represented by 
the effluent) equivalent to 3.36 million people in 1960. 
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Plan B would entail complete activated sludge 
treatment of all except storm flows to produce 90 or 
95 per cent purification at a cost of $378,000,000. The 
residual load (represented by the plant effluents) 
would be equivalent to 1.11 million people in 1960. 

Plan C only called for complete treatment of sew- 
age affecting bathing beaches and at other critical 
points and would produce 56 per cent net purification. 
The residual load (represented by the effluents and 
screened sewage) would be equivalent to 6.46 million 
people in 1960. 

Mr. Smith felt that these tentative plans might be 
altered after the reports of the Tri State Pollution 
Commission (New York, New Jersey and Connecti- 
cut) had been prepared. In the meantime the Wards 
Island project is being pushed, as rapidly as possible. 

Under Plan B the largest treatment works would 
be located on an artificial island near Sandy Hook, 
N. J. Under Plan A an outlet island would have 
been constructed and much of the sewage would 
receive sedimentation only with chlorination during 
the bathing season. 


A Symposium on Sludge Handling 


(5 minute talks) 


Wellington Donaldson on “Sludge Drying”: Mr. 
Donaldson felt that the future in sludge handling 
would find vacuum filtration coming into greater use 
and this would be followed in many instances by 
actual and complete incineration of the dewatered 
sludge cake from the filters. While several different 
sludge conditioning reagents might be employed in 
sludge dewatering, such as alum, paper pulp, lime, 
etc., it appeared that ferric chloride had given the 
best results to date. In small works sludge drying 
on sand beds would continue as the most feasible 
but for the larger works the use of rapid compact 
and controllable processes seemed to be in the offing. 

Fred J. Biele on “Sludge Pumping and Pumps”: 
Mr. Biele felt that in calculating sizes of pumps 
required for sludge handling a large factor of 
safety should be added in every instance. He felt 
that the use of over size motors was possibly the 
most essential factor in successful sludge pumping 
and that the pumps should be placed with due regard 
for ease of accessibility for cleaning and should be 
of a design with large hand holes and ease of open- 
ing up for inspection and cleaning. He had found 
leaking suction lines were a great nuisance and abso- 
lutely tight suction lines were of the first order of 
importance. Cross connections between duplicate 
pump units was always desirable and frequently du- 
plicate pipe lines would prove very helpful. Sludge 
pumps should be run more frequently than ordinarily 
is the case and an important procedure was the ef- 
fective flushing out of the pumps and lines with sew- 
age or water after each sludge pumping. He had 
found sludge pumps too often the bane of the oper- 
ator’s existence and that the designer could do 
nothing more certain of making friends than to give 
sludge pumping facilities his most careful attention. 
In this he had found the pump manufacturers more 
than willing to assist where possible in providing 
the most satisfactory arrangements and characteris- 
tics of the pump. After all these pumps are only 
intermittently operated and the running cost is negli- 
gible as compared to maintenance and therefore he 
argued for oversize units in every instance. 

Weston Gavett on “Sludge in Gas Production”: 
Mr. Gavett stated that Rockville Center continues 
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to operate gas engines satisfactorily for power pro- 
duction from digestion-tank gas. At least 15 horse- 
power per million gallons of sewage treated could be 
counted on and one plant in California had reported 
a yield of more than twice that. He felt that the 
problem of handling the supernatant liquor from di- 
gestors could best be reduced by concentrating the 
fresh sludge or activated sludge before introducing 
it into the digestors. Thereby the amount of liquid 
introduced is reduced with consequent less disturb- 
ance within the digestor and less liquor to be forced 
out. This concentration is conducted in holding 
tanks with or without the aid of a coagulant added. 
The supernatant is decanted and the residue of thick- 
ened sludge pumped to the digestors. Even the use 
of vacuum filtration may prove practical later as a 
measure to reduce the water entering and conse- 
quently the supernatant liquor leaving the digestor 
and also to reduce the required digestor capacity. 
Thermophyllic digestors to operate at 140° F. ap- 
peared promising. For a plant designed for 80,000 
people it seems that gas production will be sufficient 
to maintain the 140° temperature. More study is 
needed on design of thermophyllic digestors but at 
Morristown, N. J., one digestor is equipped for high 
temperature digestion. 

G. E. Hill on “Sludge Drying on Glass Covered 
Beds”: Mr. Hill said that he was not a “hot-house” 
enthusiast and except where possible odor nuisance 
might demand enclosed sludge beds he preferred the 
open bed because of free air play over the sludge. 

He believed in stage digestion of sludge, provid- 
ing three and preferably four units operated in series. 
He recommended passing sewage or water through 
sludge lines before starting to pump sludge in order 
to lubricate the system and create an easier sludge 
movement. Also, he had found that valves on suc- 
tion lines if present should be as near to the intake 
or entrance as may prove practicable. 

R. S. Rankin—‘“Sludge Transfer from Settling 
Tank”: Mr. Rankin said that his remarks should 
not be taken to apply universally and that specific 
cases would differ. Generally, however, it had been 
observed that frequent transfer of sludge from set- 
tling tank to digestor was preferable. Septic action 
in the tank is less noticeable and the digestion and 
gas production is less disturbed by such operation. 
A sludge containing 92 per cent water might well 
be pumped at the rate of but 38 gal. per minute 
and six pumping periods of 8 minutes each has 
proven on the whole very practical. Regardless of 
pumping period required it is usually best to pump 
at the lowest practical rates and to discontinue when 
a sludge sample taken separates on standing a few 
minutes to produce 50 per cent supernatant by vol- 
ume. Sludge transfer by pump is preferable on the 
whole to transfer by gravity. In practice sludge 
transfer pumps are operated from 13 minutes twice 
daily to as much as hourly for a 15 minute period 
depending upon the size of plant involved. It be- 
comes a matter of “cut and try” in learning the best 
operation schedule for sludge pumping. 

C. A. Emerson in reply to a request from the Chair 
said that the most serious loss of heat units from 
digestors had not been through radiation losses but 
rather through the displacement of heated liquid (su- 
pernatant) by cold dilute sludge pumped in. In gas 
collection oversize piping was recommended,as an 
important element in design. Erratic introduction 
of fresh sludge to digestors warranted oversize gas 
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piping to prevent too great back pressures on the 
system. 

M. B. Tark said that his experience had shown him 
that the zone of clear liquor in digestors may appear 
at almost any depth below the liquid surface. It 
remained to be determined by the operators as to 
what depth to take off supernatant liquor from diges- 
tors if the least solids are to be carried out with it. 

Dr. Willem Rudolfs remarked that gas produc- 
tion from sludge digestion has frequently passed ex- 
pected yields. Gas production of 1.3 cu. ft. per capita 
per day (equivalent to 70 grams of solids per capita) 
is the upper limit. Above that yield is in every in- 
stance contributed in the form of organic solids from 
industrial sewages entering the system. Under prac- 
tical conditions one might count on 0.6 cu. ft. of gas 
per capita as the expected safe yield from a domestic 
sewage. 


Round Table Topics 


“Sewage Sludge as a Fertilizer’ ’—Led by John F. 
Skinner, C. E.: 

At Rochester, N. Y., firnians pay for the digested 
Imhoff sludge, load and haul it 5 to 8 miles from the 
dump at fifty cents ($.50) per load of 3 cu. yd. each. 
When emptied direct from sludge cars to wagon the 
farmer pays 50 ct. for 2 cu. yd. or roughly 50 ct. per 
ton. The sludge as removed from the sand beds 
contains between 50 and 55 per cent moisture. 

Value of sludge produced during 1931 was as fol- 
lows: 


To farmers—450 cars (900 cu. yd.)—45 tons at 50 ct.....$225.00 


To farmers—from dump 734 loads (3 yd. each) at 50 ct. 392.00 
$617.00 


$1,524.00 





In 1931 25,200 cu. yd. of sludge were dried on beds 
and 14,424 cu. yd. were sent to the lagoons. 

John R. Downes said that dried sludge had proven 
excellent for golf greens, giving a resonance to the 
green not otherwise readily obtained but was found 
unsatisfactory for growing grain crops at Plainfield, 
N. J. Ground dried sludge as a fertilizer could be 
produced at about $4.00 per ton if burning digestor 
gas for drying or $6.00 per ton otherwise. Sludge 
effects on land had been shown to last for a period 
of 7 years. He spoke of the success at Atlantic City 
in producing a fertilizer from raw sewage solids that 
sold for $20.00 per ton with demands in excess of 
production. There the “fresh” sludge is innoculated 
with molds or fungi and is dried under sheds similar 
to mushroom sheds. 

Dr. W. Rudolfs remarked that the average sludge 
at 70 per cent moisture had by analysis been found 
about equal in plant food value to horse manure. 

H. P. Eddy in response to a question said that he 
had not heard of disease being spread by use of sew- 
age or sludge on land. He had been impressed with 
the success at Schenectady in the matter of selling 
sludge but he thought that in cities of large popula- 
tion the sludge problem would require a different 
solution. 

L. H. Enslow cited the success which Baltimore 
(a fairly large city with 60 m.g.d. sewage flow) had 
had with getting sludge hauled away by farmers. At 
this time the demand exceeded the supply and they 
were working on an old sludge lagoon, the city stand- 
ing the cost of filling the farm trucks by use of clam 
shell bucket operations. An instance he thought of 
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interest, was the ready sale of sludge in place on the 
drying beds at Southern California plants and at 
prices to the fertilizer producers far in excess of an 
Eastern prices. The purchasers remove the sludge 
from the beds at their expense and pay for it based 
on its nitrogen content. 

“New Kinks in Plant Operation”—Led by Ear] 
Devendorf : 

A. F. Dappert was asked to comment on some of 
the methods of improved operation introduced at the 
Rockville Center, L. I., activated sludge plant. Mr, 
Dappert and J. S. Kneal, superintendent of the Rock- 
ville Center plant, each contributed to the discussion, 
Considerable difficulty had been experienced with 
sludge bulking and they had tried lime application 
to the crude sewage with fair success in controlling 
sludge bulking. The quality of the sludge in the 
aeration tanks is watched for loss of gravity and poor 
settling properties. At first indication of lightening 
or poor settleability of sludge between 350 and 400 
lb. of hydrated lime is added to the incoming sewage 
during times of peak flow. A repetition of the appli- 
cation has to be made every 5 to 11 days. 

The excess sludge is run into concentrating tanks 
and the supernatant is decanted prior to solids de- 
livery to digestors. Lime is added to maintain the 
pH value at 7.0 or thereabouts. Because of age of 
the crude sewage reaching the plant prechlorination 
had been applied at a distant pump station thereby 
keeping the sewage fresher and free of odor. Rock- 
ville Center they thought had been the first activated 
sludge plant to employ controlled but continuous pre- 
chlorination in summer for maintaining freshness of 
the crude sewage. 

Professor Henry Ogden of Cornell University re- 
counted some of the difficulties at Ithaca in getting 
sludge digestion started and stated that these had not 
been entirely overcome. 

H. H. Wagenhals explained some of the difficulties 
met in treating the sewage at Gloversville, N. Y., 
which contained wastes from several glove-leather 
tanning works. The greatest difficulty had been 
caused by the high solids content, floating materials 
and kerosene oil. Filter ponding had been one result 
and biological life in the sprinkling filters had prac- 
tically disappeared. Reduction of kerosene dis- 
charged into the sewers had, he believed, resulted in 
a gradual recovery of the filters. 

Replying to a question H. P. Eddy remarked that 
the Gloversville experience merely represented an- 
other case of industry imposing too great loadings 
on municipal sewage treatment plants and that he 
had recommended 20 years ago the presettling of 
wastes at the individual tanneries in Gloversville. 

Mr. Devendorf, leader of this discussion, closed it 
with a description of an improved method of scum 
removal from Imhoff tank gas vents at Rochester. 
By closing the effluent gates temporarily the liquid 
level by rising in the tanks raised the scum level in 
the vents to a point where it could be removed with 
less labor and time required. Thereafter the level 
was lowered to normal again. 

Mr. Devendorf also reported an observation cited 
him by Mr. Ryan of Rochester wherein sludge diges- 
tion had been seriously retarded at a small works 
because of fruit cannery wastes discharged into the 
sewers. After having attempted to secure better di- 
gestion by several procedures, including lime applica- 
tions, they had resorted to prechlorination since this 
had seemed of benefit at other plants. Ten parts per 
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million average chlorine dosage applied to the crude 
sewage had relieved the trouble, the pH value of the 
sludge has remained where desired and the digestion 
since had been satisfactory. It was Mr. Ryan’s the- 
ory that molds and fungi entering with the cannery 
wastes had seeded the digestion chamber and caused 
acid production or overgrowth of desirable organ- 
isms and that these had been destroyed by chlorina- 
tion. 

“Chlorination for B.O.D. Reduction of Sewage Ef- 
fuents’—lLed by L. H. Enslow: 

Mr. Enslow said: that chlorine added to sewage 
combines with putrescible organic products to pro- 
duce non-putrescible compounds which in many in- 
stances were actually antiseptic, seemed to be defi- 
nitely established. No less than 14 investigators had 
found reductions of oxygen demand values of 25 to 
35 per cent results when sewages are prechlorinated 
and settled or settled and then chlorinated, as the 
case might be. This actual reduction had been supple- 
mented by a much larger temporary reduction. The 
more concentrated a sewage, the higher would be the 
chlorine demand and likewise the greater the oxygen 
demand reduction would be in consequence. 

The practical aspects of this is found in the avail- 
ability of a process which produces a degree of puri- 
fication lying between that secured by ordinary 
sedimentation or chemical precipitation and the more 
efficient but more costly biological treatments. An 
overall reduction of the oxygen demand procurable 
by chlorination plus sedimentation had been pre- 
dicted to be between 55 and 65 per cent and in large 
scale operations such as those at Chapel Hill, N. C., 
Dayton, O., and elsewhere it had been as high as 67 
per cent but more assuredly 55 per cent. As a result 
stream improvement had been noted. Increased dis- 
solved oxygen content and the reduced oxygen de- 
mand values down stream had been recorded in care- 
ful studies made at Chapel Hill, N. C. Further than 
this, the improved visible appearance and odor elimi- 
nation were such as would be noticeable to the lay- 
man and it was felt that chlorination for stream 
improvement would become more and more generally 
applied. : 

Particularly at times such as these when money 
for municipal improvements is scarce, Mr. Enslow 
believed, sewage chlorination might prove a timely 
and economical procedure as an interim measure, 
and in instances it would serve permanently useful. 
Most particularly would chlorination prove valuable 
where it might be necessary to step up the existing 
purification during a few weeks to a few months 
each year when the stream conditions demanded that 
less organic load be placed upon them. In other 
words chlorination during a fraction of each year 
might prove satisfactory when otherwise the expense 
of additional treatment devices would be required to 
meet the conditions of minimum stream flow only. 
In reply to a question from the Chair, Mr. Enslow 
stated that 90 days of chlorination per year could 
be provided at approximately one-tenth the annual 
cost of treatment where sprinkling filters were in- 
volved, but that naturally the result would not be 
the same nor was it necessary in many instances to 
provide the higher reductions procurable through 
sprinkling filters. It would be a case of each prob- 
lem having to stand on the facts in the case and if a 
55 to 60 per cent reduction of oxygen demand, plus 
the effects of chlorine in retarding oxygen depletion 
below the plant, should prove sufficient then sedi- 
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mentation plus chlorination would prove satisfactory 
and the most economical known scheme to employ. 


W. T. Carpenter of the New York Sanitary Com- 
mission, reported on observed oxygen demand reduc- 
tion secured at the Horsman Ave. treatment plant at 
Jamaica, L. I. Fine screening (4 in. slots) and 
chlorination to secure residual chlorine had consti- 
tuted the treatment and an average of 5.8 parts of 
chlorine had proved sufficient to meet the chlorine 
demand. The tests had indicated that chlorination 
had_produced an average reduction of 31 per cent 
of the oxygen demand of the screened sewage. When 
as much as 0.5 parts or more of residual chlorine had 
remained the reduction attained had been as high as 
60 per cent as the average of a limited number of 
tests. Mr. Carpenter explained that the incubation 
of samples had not been as perfectly controlled as 
might be desired but that the tests had been suffi- 
ciently controlled to render the results from the chlo- 
rinated and unchlorinated sewage comparative at 
least. 

Dr. Frank E. Hale of the New York City Depart- 
ment of Water Supply spoke of their experiences in 
chlorination of sewage plant effluents and the dis- 
placement of nitrogen from the contained albumin- 
odal compounds which resulted. This had neces- 
sarily meant that chlorinated substitution products 
had been formed. He had observed a higher reduc- 
tion with chlorine water than with bleaching pow- 
der as he should expect. And he felt that the action 
of chlorine in reducing oxygen demand was not dif- 
ficult to understand or explain. He explained that 
chlorine possessed properties very similar to those 
of nascent oxygen and indicated a number of exam- 
ples of this similarity in attack on organic bodies. 
He would explain the action of chlorine in disinfec- 
tion as being a type of oxidation which might be 
termed “chloridation” and that bacterial bodies them- 
selves would contribute to oxygen demand whereas 
chlorinated bacterial bodies were no longer amenable 
to decomposition as they most likely are converted 
into stable products. Further than this the ammonia 
compounds in sewage exerts an oxygen demand and 
since chlorine attacks ammonia promptly and vigor- 
ously some oxygen demand reduction might be ex- 
pected on that score. Beyond the destruction of sul- 
phides and some other simple reducing compounds, 
and its combination with ammonia salts, the reac- 
tions of chlorine on organic matter increased in com- 
plexity. In general, however, the whole thing was 
in the same category as oxidation, broadly speaking, 
and held no mysteries for the chemist whereas the 
engineer might find it difficult to understand the 
significance of it all. 

Mr. Devendorf, of the State Department of Health, 
reported his observations while inspecting the chlo- 
rination process used at Austin, Minn., to treat meat 
packing plant wastes. Chlorine had been and con- 
tinued to be applied to these wastes to precipitate 
chlorinated products, proteins and fat. By that treat- 
ment and passage through the settling tanks the 
5-day oxygen demand had been reduced from 3000 
parts down to 125 to 150 parts in the effluents. The 
effluent was remarkably clear and contained 50 
parts of available chlorine. The river had been im- 
proved markedly as reported by State Health Au- 
thorities and others and even with such high residual 
chlorine content in the 750,000 g.p.d. of effluent dis- 
charged, fish were in the stream not so very far 
below the plant. 
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Annual Dinner of the Sanitary Engineering 
Section of the A. S. C. E. 


The meeting adjourned at an hour later than 
scheduled and many of those attending remained to 
attend the annual dinner of the Sanitary Engineering 
Section of the A. S. C. E. to hear the illustrated 
address made by L. C. L. Smith, Engineer Commis- 
sioner of the New York City Department of Sanita- 
tion—a department with an annual operating budget 
of $39,000,000. 

Col. Edward Bartow, presiding as Chairman, in- 
troduced Mr. Richard Gould, Chief Engineer of the 
Wards Island Project, who in turn introduced Mr. 
Smith to his audience and the latter were well repaid 
for having assembled to hear his description of the 
activities of the Department of Sanitation and future 
plans of the Commission. 

A visitor of prominence from the Chemical Engi- 
neering field was J. V. N. Dorr, President of The 
Dorr Co. and also President of the American Insti- 
tute of Chemical Engineers. Mr. Dorr in a very brief 
speech recounted some of his early experiences when 
having already been in the metallurgical field for 
some years he had become interested also in the sani- 
tary field. The rapid developments in the latter had 
seemed most remarkable to him and he had been 
glad to have had some little hand in it. 

Note: It was announced that the success of the 6 day 
Short Course for Sewage Works Operators held at 
Union College in 1931 had warranted giving another 
such course in 1932, this time at Cornell University. 
These courses are sponsored by the New York State 
Sewage Works Association. For information address 
the Secretary or Professor E. B. Phelps, School of 
Public Health, Columbia University, New York City. 


Vv 
The First Annual Water Works School, 


Rutgers University 


The first annual Water Works School offered by 
Rutgers University, closed Friday, Dec. 18, 1931, 
after two weeks of intensive work covering the field 
of water supply and treatment. Twenty-three 
students, with one exception all from New Jersey, 
attended the course. The interest and enthusiasm 
displayed, as well as the quality of the work done, 
demonstrated the necessity and need for this short 
course. . Certificates of attendance were issued and 
will be accepted by the New Jersey State Board of 
Health as partial credit in examinations for Water 
Plant Operators and Superintendents. 


Mr. H. N. Lendall, Professor of Municipal and 
Sanitary Engineering, Rutgers University, had 
charge of the work and conducted lectures and dis- 
cussions covering surface and underground water 
supplies, hydraulics of pipe lines, distributing sys- 
tems, reservoirs and tanks and treatment plants. 

Dr. Willem Rudolfs and his staff had charge of 
the laboratory work. This work consisted of lectures 
given by Dr. Rudolfs, and laboratory tests made by 
the men under the direction of the laboratory staff. 
The tests included preparation of media, inoculation, 
hydrogenion concentration, determination of forms 
of nitrogen, tests for turbidity, color, hardness, 
chlorine and coagulation. 

Two days were spent in visiting the following 
plants:—The Municipal plant of Red Bank, The 
Monmouth Consolidated Water Co. at Red Bank, 
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Rahway, New Brunswick, and Trenton plants, Tor. 

resdale plant of Philadelphia, Pa. 

A series of special lectures were given as follows — 

New Brunswick Water Supply—Mr. Asher Atkin- 
son, Member A. S. C. E., City Engineer, of New 
Brunswick. 

Water Organisms—Dr. T. C. Nelson, Professor 
of Zoology, Rutgers University. 

Electrical Machinery and Control—Lecture by 
Mr. W. C. Plummer of the General Electric Com. 
pat.y, and Laboratory Demonstration by Mr. P. § 
Creager, Assoc. Professor of Electrical Engineering, 
Rutgers University. 

Bacteriology of Water—Dr. T. J. Murray, Pro- 
fessor of Bacteriology, Rutgers University. 

Chlorination of Public Water Supplies—Mr. L. H, 
Enslow, of the Chlorine Institute and Editor of 
WaTER WorKS AND SEWERAGE. 

Activated Carbon and Its Uses—Mr. H. L. Luaces, 
The Industrial Chemical Sales Company. 

Pumping Machinery—Mr. A. R. Cota of the Gould 
Pump Company. 

Underground Waters of New Jersey, and the work 
oi the Division of Waters of the State Water Policy 
Commission—Mr,. H. T. Critchlow, Division Engineer, 
State Water Policy Commission of New Jersey. 

Protection of Public Water Supplies—Mr. H. P. 
Croft, Chief Engineer, New Jersey State Department of 
Health. 

The course has created considerable interest as evi- 
aenced from the many letters of inquiry received. It 
is proposed to extend this course next year and to 
ofier two courses; one to be of an elementary nature 
and the second to cover more advanced work for those 
who have had considerable experience. There are no 
educational requirements for admittance and the ex- 
pense is only nominal. 

The following is a list of those taking the courses 
a this first annual short school: 

Anderson, Russell S., 136 Emanuel St., Trenton, N. J., Water 
Dept., City of Trenton, N. J. 

Boughton, Percy S., 36 Bradford Ave., Cedar Grove, N. J, 
Boughton & Lawson, 8&3 Broad Street, Newark, N. J. 
Brush, Frederick C., 519 Watchung Road, Bound Brook, N. J., 

Bound Brook Water Company. 

Christiansen, Hans K., 2 Balmiere Parkway, Cranford, N. J. 

Condon, Christopher C., 252 Somerset St., New Brunswick, 
N. J., City of New Brunswick. 

Flynn, Charles D., 17 Mine Street, New Brunswick, N. J., 
City of New Brunswick. 

Greenwood, Paul, 130 Haddonfield Road, Moorestown, N. J., 
Water & Sewer Dept., Moorestown, N. J. 

Grill, Joseph W., Wanaque Reservoir, Wanaque, N. J., North 
Jersey District Water Supply Commission. 

Heizman, John, 19 Buschman Ave., Haledon, N. J. 

Hoffman, Floyd A., 39 Pine Street, Morristown, N. J., Town 
of Morristown. 

Husted, Otis C., 47 South East Avenue, Bridgeton, N. J., City 
of Bridgeton. 

Kirchner, Christian A., 390 Forest St., Kearny, N. J. 

Lehlbach, Arnold M., 115 Florence Ave., Irvington, N. J. 

Morris, Charles H., 50 Welton St., New Brunswick, N. J., 
New Brunswick Water Dept. 

Newkirk, Samuel F., Jr., 14 Denman Place, Elizabeth, N. J., 
Board of Water Commissioners, 18 W. Jersey St., Eliza- 
beth, N. J. 

Radcliffe, John L., 535 Trotters Lane, Elizabeth, N. J., Eliza- 
bethtown Water Co., Con’s, 22 W. Jersey St., Elizabeth, 


N: I. 

Redner, Ezra, 101 Tilt Street, Haledon, N. J. 

Reed, Fred T., Old Pluckemin Road, Bound Brook, N. J., 
Bound Brook Water Company. 

Smith, Everett Eric, Fifth Street, Park Ridge, N. J., Park 
Ridge Water Department. 

Townson, Edward H., 36 Cunard Road, Buffalo, N. Y., White- 
head Bros. Co., Buffalo, N. Y. 

Wilkie, Christina N., 23 Atno Avenue, Morristown, N. J., Town 
of Morristown. 
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A CONVENIENT METHOD FOR 
DISPLAY OF DAILY OPERATING RECORDS 


By E. T. CRANCH 


Manager-Superintendent, New Rochelle Water Co., 
New Rochelle, N. Y. 


md 





N the matter of daily records we have seen various 
systems used, the most common of which is a log 
book. We believe that either a log book or a loose 
leaf system for the filing of records is essential. But 
records to be of the greatest value to the operator must 
be easily interpreted. We have found a graphic 
method to be most convenient. By this means we can 
make instant comparisons and anything out of the or- 





Fig. 1—Graphic Record Chart on Wall of Office of New 
Rochelle Water Co. 


dinary becomes immediately conspicuous, and any grad- 
ual change in trend is plainly visible from the difference 
in the slope of the curve. 

Figure 1 shows the graphic chart as it hangs on the 
wall in the office. This whole cabinet with rollers 
and all is homemade, and as can be seen is of very 
simple construction. We use an ordinary roll of 20-in. 
cross-section paper, 10 squares to the inch each way. 
We have found it best to use two horizontal spaces for 
each day. For the vertical spacing we fit the scale to 
the conditions to be met in operation. On the rollers 
as shown we can roll enough paper to last for about 
ten years. 

Figure 2 shows the details of the chart we at present 
have in use. The top line shows the total output of 
the plant. For each month we plot in advance a straight 
line showing the average daily consumption for the 
same month a year ago. Then_as soon as the month 
is completed another average is computed and plotted. 
It will be noted from the chart that the average daily 
consumption for December, 1931, is 0.4 m.g.d greater 
than for December, 1930. 

In New Rochelle there are two service areas, one 
supplied by gravity, called “Low Service” and one 
supplied by pumps, called “High Service.” The next 
two lines of the chart indicate the daily consumption 
in each of these areas. The sudden dip shown on the 











9th and 10th for the “Low Service” Curve with a cor- 
responding peak on the “High Service” Curve indicated 
what happened when our 24-in. line supplying the low 
service area broke and it was necessary to feed the en- 
tire area through the high service pumps. 

The last two curves on the chart indicate the mini- 
mum night rate obtained on each service. These two 
curves give a measure as to how tight the system is. 
As soon as either of these two curves show any ma- 
terial change our pitometer crew starts an investiga- 
tion for underground leaks. The work of this crew 
will be described in a subsequent paper. It is interest- 
ing to note in the last curve the decided peak which 
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occurred on both Christmas Eve and New Year’s Eve, 
due apparently to the prevalence of all night parties. 
These same peaks have been noted on those same nights 
for several years past. 

We also plot the average night rate for the same 
month a year ago for each service so that we may de- 
termine whether there has been any unreasonable in- 
crease from year to year. 


This method—chart records plus pitometer surveys— 
of checking water waste has been quite successful in 
that four years ago we could account for only 64 per 
cent of our total consumption whereas last year we 
accounted for 79 per cent. We arrive at the above 
figures by simply taking the ratio between the water 
registered on our consumer’s meters and that registered 
on our master meters. New Rochelle is 100 per cent 
metered. In estimating the accounted-for water no 
allowance is made for water used for fires, flushing, etc. 


In another plant with which the writer was at one 
time connected information was also kept regarding 
the daily operation of the filter plant. On this chart 
were shown turbidity of raw water, coagulated water, 
and filtered water, amount of alum used per million 
gallons, amount of chlorine used, and bacterial counts 
on raw, coagulated and filtered water. 


We believe that such a chart as above described can 
be adapted to the individual needs of any water plant. 
Editor's Note: In a subsequent article Mr. Cranch 
will describe the procedure followed in making the 
follow-up pitometer survey to locate indicated leakage. 
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School for Sewage Plant Operators 


The 6th annual school for sewage plant operators 
will be held Feb. 29 to March 12, at Rutgers Univer- 
sity, New Brunswick, N. J. Three short courses will 
be held under the direction of the College of Engi- 
neering in cooperation with the New Jersey Sewage 
Works Association and the New Jersey State Board of 
Health. 

These courses have been planned to provide instruc- 
tion in the fundamentals essential to successful plant 
operation and management; to give a general knowl- 
edge of sewage disposal and its relation to the public 
health ; and to afford an opportunity to those men wish- 
ing to become operators, to qualify themselves to meet 
the requirements of the New Jersey State Department 
of Health. 

There are no educational requirements for admission 
to any of the courses. Courses I and II will be re- 
stricted to plant operators and municipal employees. 
Course III is for those who have had considerable ex- 
perience in operation or design of plants. 

All courses are under the direction of H. N. Lendall, 
Professor of Municipal and Sanitary Engineering who 
will conduct the recitations and lectures of Courses I 
and II. Dr. Willem Rudolfs, assisted by his staff, will 
have charge of the laboratory work. 

Definite periods will be assigned for informal dis- 
cussion of the various problems of plant operation. 
These discussions will be led by men of experience 
and authority in the field of sewage disposal. 

Two days will be devoted to visiting disposal plants 
within driving distance of New Brunswick. 

Requests for further information should be ad- 
dressed to Dean Parker H. Daggett, Engineering Build- 
ing, Rutgers University, New Brunswick, N. J. 
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Manufacturers Association 
to Encourage Instructive Exhibits at 


A.W. W. A. Convention 


Members of the A. W. W. Manufacturers Associa- 
tion are committed to a policy of instructive display 
of their products at the Memphis Convention. So 
keen was the rivalry for the silver plaque presented to 
the manufacturer having the most instructive exhibit 
last year, at Pittsburgh, that this year three awards 
are to be made. 

Visitors will be provided with a registered ballot on 
which to indicate their first, second and third choice 
of exhibits. At the smoker to be held Thursday eyve- 
ning, May Sth, ballots will be drawn and the lucky 
holder of the first ballot drawn will receive $75 in cash, 
If he has named the three winning manufacturers (not 
necessarily in the order of their final standing) he will 
win an additional $100. The holder of the second bal- 
lot drawn will receive $50 in cash, and the third, $25 
cash. Should the winner of the first prize have failed 
to name the three winning manufacturers, the holder of 
the second ballot will have a chance at the grand prize 
of $100. Should either the second or third prize win- 
ners have failed to name the manufacturers winning 
the three first places the drawing will continue until a 
ballot is drawn on which they are named and the holder 
of that ballot will then receive the $100 grand prize. 

In addition to the opportunity of gaining information 
and new ideas from the manufacturers exhibits the 
convention visitor has a chance to win more than 
enough to cover expenses of the trip to Memphis. Isn't 
that fair enough? 


v 


Compact to End Pollution of Metropolitan 
Waters in Three States ls Drawn Up 


The Tri-State Pollution Commission that has studied 
pollution of waters adjacent to the shore lines of New 
York, New Jersey and Connecticut met recently with 
Legislative leaders from these states. A compact was 
drawn which will link these states in a movement 
against pollution. It is proposed to create an Inter- 
state Sanitation District with a permanent commission 
of 15 members which will set up standards of purity 
of the waters and recommend steps toward securing 
such. The bills will be very shortly presented to the 
New York and New Jersey Legislatures and later to 
the Connecticut body. Final approval must come from 
Congress. The Commission members will serve with- 
out pay. 

The compact provides that New York and New Jer- 
sey pay 45 per cent and Connecticut 10 per cent of 
the cost of the activities of the Commission. 


v 


Rome, N. Y., Has New SeEwaGe TREATMENT 
Worxks.—A sewage treatment works providing sedi- 
mentation and separate sludge digestion and chlorina- 
tion has been placed in operation at Rome, N. Y. The 
plant effluent discharges into the Mohawk River. Prior 
to the construction of these works the city has paid 
annually about $14,000 in damages to riparian owners 
and the total paid out had reached about $200,000 which 
is almost the cost of the new plant—$221,000—and 
represents an interesting case of what it may cost mu- 
nicipalities to buy off riparian owners rather than clean 
up a situation. 
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MAKING SERVICE 


ay 


AND METER INSTALLATIONS* 


By ARTHUR H. WOODS 
Superintendent Water Works, 
El Paso, Tex. 


works at El Paso there were 9,000 services. We 
now have 16,000, of which 15,000 are active. 


El Paso is built on the banks of the Rio Grande River 
and extends over the foot hills around Mount Franklin. 
The elevation ranges from 3700 ft. to 4100 ft. The 
main distribution system has its storage reservoirs on 
the 3930 ft. level which serves all that portion of the 
city below the 3900 ft. level. There is an East high 
line and West high line system with storage reservoirs 
on the 4140 ft. contour, which serve the city above the 
3900 ft. level. Here we find many different soil condi- 
tions. Sands in the old river channel, underlying all the 
business section, adobe mud, spots of red clay, and in 
the upper levels hard and soft calachi, gravel and small 
areas of solid rock. 


|: 1919 when I became superintendent of water 


The life of service pipe varies a great deal in these 
soils. The worst condition we find in the red clay. 
Here the life of the service line is from three to four 
years. It even destroys cast iron mains. Last summer 
an 8-in. cast iron main went out. Examination of the 
break revealed that the cast iron was changed to carbon. 
Uncovering beyond the break on both sides we found 
the whole main in the same condition for two blocks, 
about 1,000 ft.—all in this red clay. Beyond where it 
leaves the red clay, the pipe is all in good condition. The 
outside appearance of this destroyed pipe is smooth and 
looks like new pipe, but it can be cut with a pocket 
knife and chopped in two with an ax. We relaid the 
1,000 ft. with new cast iron and covered it with clear 
dirt and sand. This cast iron main was laid 16 years 
ago. Part of the sands and most of the adobe are highly 
charged with alkali. In these soils the life of a service 
pipe is from 6 to 8 years, and from 20 to 30 years in the 
calachi areas. 


Pipe 


When we took the plant over we found considerable 
stock of black pipe and fittings in the warehouse. This 
was exchanged for galvanized steel pipe and that was 
laid for the next two years. At this time we found that 
15 per cent of the services had gone out yearly. We 
immediately began to look around for an improvement 
on galvanized steel pipe. We adopted galvanized 
wrought iron pipe which cost 30 per cent more than 
galvanized steel. At the end of four years we found 
that galvanized wrought iron pipe did not last any longer 
than galvanized steel in certain areas, but there were 
many places where we received good value for the 
investment. In the next several years: we experimented 
with copper and lead and finally adopted copper pipe 
and fittings as standard service installation, three years 
ago. We now have 4,000 copper services in use. To 
date we have not lost a single copper service even where 





*A paper read before the 1932 Texas Water Works Short School at 
Mineral Wells, Tex. 


installed in the bad areas. Present examination of these 
installations does not show any deterioration of the 
copper. 


Improved Copper Installations 


El Paso is laid out with streets and alleys. The blocks 
are 400 ft. long, lots are 120 ft. deep, alleys 20 ft. wide 
run the long way of the block, so our mains are extended 
partly in the street and partly through the alleys. Be- 
fore pavements were laid, up to 1900, most of the mains 
were run in the streets on the north and east sides. 
From 1900 to 1920 many miles of pavement were laid 
and much of it in the undeveloped sections. We adopted 
the policy of making our extensions of new trunk mains 
through alleys wherever possible, in order not to inter- 
fere with the pavements already in service. Our first 
experience with copper pipe was to attach it to the cor- 
poration cock and run it through into the meter box on 
a straight line. Soon our meter setters began to com- 
plain about setting meters on the new copper services. 
It seems on the second or third meter change that the 
copper pipe had stretched and there wasn’t sufficient 
room to set the meter. This necessitated taking out the 
meter box and pulling the copper service back. Services 
are now run from the corporation cock to the meter box 
and turned up with a riser. On this end of the copper 
pipe an angle compression stop is set. The water is 
then turned on and under this pressure the copper pipe 
can be bent into any form desired without the pipe 
crimping or collapsing. The meter then is installed on 
the angle stop to the house line, there being plenty of 
play in the riser, back and forth, to set the meter with- 


out any trouble. 


Charge for Service Installations 


The service is paid for by the property owner and is 
maintained thereafter by the water department. The 
services range from 34 in. on up. It was the practice 
of the water department to estimate this cost and the 
contractor would deposit that amount. At the comple- 
tion of the job there would be a refund to the contractor 
or an additional charge as the cost would indicate. This 
created a great deal of bookkeeping, and unsatisfactory 
accounts. Five years ago the average cost of 500 serv- 
ices were made and we settled on a definite charge for 
each class of service, as listed below. Our right of way 
is on the east and north side of all streets, 20 ft. from 
property line. This charge is handled as a cash item 
only, as we open no charge accounts on services now. 




















% In. 1 In. 
Alley Service ..$12.00 $16.00 
Unpaved Street—Near Side isinceutiioetal 13.00 16.00 
Unpaved Street-—Far Side 16.00 19.00 
Paved Street—Near Side 20.00 23.00 
Paved Street—Far Side 23.00 26.00 
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Compression Stops 

Five years ago we began the installation of compres- 
sion stops in place of the curb cock on the service. This 
will not meet with the approval of many of the super- 
intendents, but I would like to tell you of our experi- 
ences. In 1926 we inserted into the building code an 
order calling for 34-in. service line from meter box to 
house. The previous rule was for %-in. On this 34-in. 
line a valve must be installed. At this time there were 
over 13,000 water services of which less than 1,000 had 
house line valves—12,000 services controlled from our 
meter box. All of our services were controlled at the 
meter box with the old style regular curb cock, which is 
hard to handle by the householder wishing to make re- 
pairs in the house plumbing. Many services were broken 
by using a hammer or cold chisel—night calls were a 
weekly occurance—pipe broken—house being flooded— 
basement full of water. We would recommend calling 
a plumber, but they would reply that the plumber could 
not come before morning. We would call our night crew 
and shut off their water. No charge was made for this 
service. We decided long ago that a satisfied consumer 
was an asset to the department and this was only one of 
the many services rendered by the water company. 

The compression stop is easy to handle and has given 
us good service. They are placed on all new services and 
on the old, wherever a repair of any kind is made. The 
pressure ranges from 30 to 90 lb. We have now installed 
over 5,000 compression stops and to date we have not 
received one single complaint as to lack of volume or 
loss of pressure through the use of the compression 
stops. We might say that we have gained the friend- 
ship and good will of thousands of these people who can 
now go out to the meter box, without any trouble, and 
shut off the water. 


New Pavement 


We do not lay services in unimproved territory, ahead 
of new pavement; this is due to the unknown element of 
house location. All blocks are divided into 25-ft. lots 
and residences are built on one and a half lots, two 
lots, three lots and often on four lots. There would be 
no economy in placing services under these circum- 
stances. 

Our practice of installing services under pavement is 
as follows: A cut 4 ft. by 2 ft. is made in the pave- 
ment just above water main. The main is tapped and 
corporation cock inserted. A trench is dug in parking 
from the curbing to the meter box location at the side 
walk. A hose hook-up is made from the corporation 
cock to a piece of 1-in. pipe with prepared pilot.. With 
our pressure of 50 to 70 Ib., it is an easy job for the 
crew to hydraulic a hole under the pavement to the 
cut over the main. Although we have a pipe pusher the 
crews generally use the above hand method as being a 
faster and better job. The 34-in. copper is pushed 
through this hole and connected up. The earth is tamped 
solid at the cut and a 10-in. layer of good concrete 
is then laid, leaving 2 in. for the bithulithic pavement. 
The city owns its own paving machine with roller and 
when the cut pavement is relaid, it is of better quality 
than the original pavement. 


Meters 

All meters are owned by the water department. In 
1896 El Paso was 100 per cent metered. It had the 
distinction of being the first Texas city and the second 
city in the United States to be 100 per cent metered. 
At this time it stood seventh in the United States as to 
the number of meters in service. 
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The minimum charge on a 5%-in. and 34-in. meter jg 
$1.00, 1 in. is $2.00, 1% is $3.00 and 2 in. is $5.99 
for which a corresponding amount of water at 15 ct 
per 100 cu. ft. is allowed. 


A contract is made at the office for installation of g 
meter. If the party owns the property, as a home owner 
no deposit is required. If it is a rented house a deposit 
of $4.00 is taken on which we pay 6 per cent annum 
interest. When an account is closed the customer pays 
his closing bill, drawing down the deposit and signing 
a cut off. This cut off goes out the following day and 
the meter is removed. We never leave a meter on vacant 
property. Our practice is—if the “On and Off” man 
finds the house occupied he can notify them to go to 
the office the following day and make a contract and he 
will leave the meter in. If the contract is not made the 
following day then the meter is taken out. All of our 
meters have the register box sealed with copper wire, 
and a lead seal. 

When a meter is removed a cap is screwed on the 
pipe on the house side. When a meter is installed in 
this box a short hose is attached to the service and the 
service is flushed, removing all sands and gatherings in 
the service pipe. The cap on the house side has pro- 
tected that side from bugs, gravel and sand. We find 
that in this arid climate, the meter box with its slight 
dampness and coolness, draws many kinds of bugs, 
centipedes, and insects. These crawl into the open pipe 
and when the water is turned on will lodge into the 
compression stops in the house until they rot away, a 
source of contamination that is not desirable. We find 
that this practice also saves a great many stopped 
meters. 


Manifolds 


We are now placing manifolds on all 3-in. and 4-in. 
service lines on which we set 2-in. disc meters. Our 
tests in the field proved to us that we got a higher 
registration through 2-in. disc meters than we did in 
compound meters. This is no doubt due to the fine silt 
and sand that practically every one of our wells deliver. 
We have more or less sand in all of the mains in the 
system. We place two 2-in. meters on a 3-in. service 
and three 2-in. meters on the 4-in. services with a 
space for additional meters if it becomes necessary. Our 
meter shop reads the meters of all large consumers each 
week. In this way we catch any slow or stopped meter 
before the month elapses. The manifold installation 
makes it possible to take out one meter without inter- 
rupting service. We find that the center meter in the set 
of three, registers slightly higher than the two outside 
meters. The center meter therefore catches the small 
flows that take place through the large service. 


Good Will 


The employees of a municipal public service corpo- 
ration should at all times make every effort to promote 
a feeling of confidence and friendship in and for the 
company. 

We have served under five mayors and one of the 
principal reasons for the efficiency and success of the 
E] Paso Water Works, is due to the fact that not one 
of these five mayors ever made this department a dump- 
ing ground for political promises. 

Our supply comes from deep wells. Eight and one- 
half million gallons a day flows through 180 miles of 
mains, in and out of covered storage reservoirs and 
never sees the light of day until it flows from the faucet 
pure and uncontaminated. 
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One Man Transferring 
Full Cylinder from Out- 
Door Store at Left to 
Control Room at Right 


METHOD OF 
HANDLING AND 
CONTROL OF CHLORINE 
IN TON CONTAINERS 


By M. C. SMITH, M. E. 


Department Water Supply and Electricity, 
Richmond, Va. 


only the advantage of a much lower price of the 
chemical, but is vastly more convenient if ade- 
quate means of handling the cylinders are provided. 
The writer delayed the adoption of the ton container 
for many months, endeavoring to learn the experience 
of others. Since most of the installations described 
have seemed more or less inefficient, he gladly complies 
with the request from WATER WorRKS AND SEWERAGE 
and here presents a description of an arrangement which 
has proven very successful at our filtration plant. 
Chlorine is received on specially designed flat cars 
carrying 15 1-ton removable cylinders. The cars are 
the property of the chlorine producers. It is possible, 
by means of the swinging section of the overhead rail, 
to unload a car without moving it, but in practice it 
has been found preferable to move the car once during 
this process. 


Ts use of chlorine from ten containers has not 


#. 
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Berths are provided for 26 1-ton containers, five of 
which are in the chlorine control room and twenty-one 
in outdoor storage. One berth is left vacant in the 
outdoor store into which the first full container being 
removed from the car is placed. An empty container 
is then taken from the next berth in store and placed 
in the berth on the car from which the full container 
was removed. When all cylinders on the car have been 
removed and replaced with “empties”; one berth in the 
store remains vacant. This vacant berth is used to 
receive the containers emptied by use in the same 
manner as above. Thus there is no wasted effort, a 
container being in its proper place each trip of the 
trolley hoist. Since a standard carload is 15 containers, 
and there are 25 usable berths there is adequate mini- 
mum reserve of full containers on hand at all times. 

The accompanying illustrations show a full container 
being carried from the outside store into the chlori- 
nation control room, a view of the railroad siding, and 
also a view in the control room during the placing of 
a full container. in position for use. 

One man can easily handle the full container by 
means of the monorail and hoist. The crane section 
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Multi-Unit Tank Car in Position for t-Man Unloading. Chlorine Cylinders in Outdoor Store Show in Back- 








ground. Note the Swinging Section of Monorail Across Track 
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View in Control Room Showing Cylinder Ready to Be Turned 
90 Degrees on Swivel Hook to Be Lowered Into Position. 
Note Lifting Beam Attached to Container, Designed Flat 
Because of Limited Head Room 


of the monorail, which swings to either side, was made 
necessary in order to permit the passage of railroad 
box cars on the siding. 

The curve in the rail to storage was made necessary 
because of lack of land space on a straight line from 
the control room. The monorail and hoist were fur- 
nished by the Cleveland Electric Tramrail Co. These 
are manually operated because the limited use does not 
justify the added cost of electric equipment. The lift- 
ing yoke and frame work supporting the rail were 
supplied by a local structural steel company. 

The containers in storage are supported by two con- 
tinuous concrete beams with circular arc depressions 
of approximately the radius of the chlorine container. 
These depressions are 33 in. apart, and in the control 
room 36 in., giving respectively 3 and 6 in. minimum 
clearance between containers. 

The containers in the control room are all connected 
to a l-in. copper pipe header buried in the concrete 
floor. This header is sectionalized by two valves in the 
center, so that in the event of necessity, either end may 
be taken out of service. Since there are four chlori- 
nators, two on each end, and three containers are on 
one and two on the other end of the header, this ability 
to sectionalize the header is a valuable feature in an 
emergency. The header, including cylinder and chlo- 
rinator connections, valves, etc., was detailed and sup- 
plied by the Pardee Engineering Co. 

The control room is entered from out of doors and 
is completely sealed from the interior of the filter build- 
ing. Two blowers of adequate capacity are installed, 
one to evacuate air from the room, and another to 
force air into and through the room in case of minor 
disagreeable leaks. There is also provided an emer- 
gency door, which may be used for escape in case of 
necessity and gas masks are located in readily acces- 
sible places. There has been practically no leakage 
since this installation has been used; vastly less than 
when the small containers were employed. 

No scales are used since a careful check of the weight 
of “empty” containers removed from the control room 
indicate practically no chlorine remains in them. This 
check of the loss was made by weighing the containers 
when supposedly empty then reweighing after being 
opened to the atmosphere. An average of several such 
tests indicated only 6 Ib. of chlorine remaining in the 
containers. The chlorine is fed at a rate to give the 
desired residual’in the treated water and no inconven- 
ience is obtained by the omission of scales. 
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Excerpts from the Report 


of the Upper Potomac River Board 


The Upper Potomac River Board is the outgrowth of 
a meeting called on Jan. 12, 1929, by Abel Wolman 
Chief Engineer of the Maryland State Department of 
Health, for the purpose of pooling the interests of 
municipalities and industrial plants dependent upon 
water supply taken from the Potomac River in Mary- 
land. On this board the following are represented: 

West Virginia Pulp & Paper Company, Luke, Md. 

Celanese Corporation of America, Amcelle, Md. 

Kelly Springfield Tire Co., Cumberland, Md. 

Potomac Edison Company, Cumberland, Md. 

City of Cumberland. 

The outgrowth of this has been that a study is being 
made of the stream flow and conditions along the 
Potomac. The project is being financed by the member 
concerns and municipalities—the U. S. Geological 
survey cooperating in the stream gaging work. A 5-year 
program has been agreed to during which the necessary 
analyses of river water samples will be made and 
evaluation of the effects of wastes on the stream will 
be had. Seven stations for sampling have been selected 
and specific tests have been recommended by Mr. Wol- 
man in hopes that the state might continue the work 
after the 5-year program has been completed. 

The present work is divided equitably between the 
laboratories of the several members of the board who 
report the findings regularly to the State Department 
of Health for evaluation and study. 

Results to Date.—Results obtained to date include a 
decided move by industrial plants to curtail stream 
pollution. Processes have had to be modified, new 
machinery installed and improvements have been made 
in arrangements for retaining wastes at some plants for 
discharge at high stages of the river. 

Some of the individual plant accomplishments might 
be cited. The mill of the West Virginia Pulp and 
Paper Company at Luke, Md., began “closing up” its 
formerly “open” system and thus retained in the plant 
valuable products previously entering the sewers. The 
water consumption by the mill was cut in half and the 
cost of operation reduced thereby. Recovery of fiber 
formerly lost and the production of certain by-products 
has reduced stream pollution further. The effected 
improvement was noted in the water treatment opera- 
tions at the plant of the Celanese Corporation of 
America taking water below Luke. 

The last named company benefiting from the im- 
provements and waste curtailment effected by the pulp 
and paper mill above set to work to make improve- 
ments in its waste disposal scheme by increasing set- 
tling ponds and the construction of limestone filter 
beds to neutralize the acidity of its waste waters. 

The Kelly-Springfield Tire plant at Cumberland, Md., 
produces no industrial waste of consequence. They 
merely benefited by river improvements and arranged 
to divert domestic sewerage to the city system in order 
to benefit the next user (The Potomac Edison Co.) 
immediately below. 

The Potomac Edison Company contributes no wastes 
to the river. It is concerned with the quality of cooling 
water taken from the river and benefits by the improved 
conditions. 

The report is signed by J. G. Patrick, of the West 
Virginia Pulp and Paper Co., as Chairman, Thomas 
LeClear and Mark W. Roe, who express their apprecia- 
tion for the helpful direction given the Board by Mr. 
Wolman. 
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Copper 
HE earliest mining of copper consisted of its ex- 
traction from the ore body in its metallic form. 

That is to say, the copper was in the surrounding earth 
as practically pure metal, requiring only a melting 
operation to withdraw it. One chunk of native cop- 
per weighing 300 tons represents the largest single piece 
of the metal yet discovered. Most of the copper now- 
adays is taken out of the earth in an oxidized or sul- 
phurized state, requiring smelting and refining—the 
latter operation being largely by electrolytic methods. 

Copper is nine times heavier than water. Next to 
gold and silver it is the most malleable and ductile of 
the metals and ranks next to iron and steel in tensile 
strength. Its resistance to corrosion and its perma- 
nency has made it a favored material in construction 
of roofs, boat bottoms, kitchen utensils, and for other 
utilitarian purposes for generations. It is only within 
recent years that it has been used to any extent as a 
material for small pipes in the waterworks field and 
in buildings. The fear of copper poisoning plus the 
high cost of copper piping did much to retard its earlier 
increased usage. The poisoning supposition has been 
recently relegated to the bone pile of antiquated notions 
and theories. Of late the cost argument has had no 
grounds on which to stand, largely because of the rela- 
tive cheapness of copper piping. This together with 
the advent of flexible copper tubing handled as one 
would so many feet of rubber hose and the ease of han- 
dling and labor saving advantages in installation have 
put copper pipe and tubing for household services and 
plumbing on the map, so to speak. The overall cost 
of installation, including materials, nowadays brings 
copper pipe into remarkably close competition with 
steel and wrought iron pipe. 

One hears almost daily of new reasons for the in- 
creasing use of copper pipe or tubing in replacing old 
pipe or installing new water services. Many of these 
developments might be classed as “kinks in the trade.” 
An instance in mind is the method described by A. S. 
Macolmson in WATER WorKS AND SEWERAGE Novem- 
ber, 1931, of replacing old house services with flexible 
copper tubing. No trench cutting was involved and 
thus no damage to lawns 
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cates that copper proves a satisfactory material in soil 
very destructive to other pipes, including the graph- 
atization of cast iron. Attack from the outside is a 
phase of corrosion not important in the aggressive water 
areas of the East, Southeast and Northwest as is inte- 
rior attack, but it seems that “corrosion resistance from 
within or without” might be a slogan of the copper pipe 
industry. 

What, with copper at such low prices, could prove 
a better investment for surplus water works funds than 
laying in a goodly supply of copper service piping for 
the future. What’s more; purchases at this time will 
mean much to the copper producers—one of America’s 
earliest affected and hardest hit industries in this wan- 
ing depression, 


Marketing Water 


VENERABLE gentleman and water works super- 

intendent once impressed his audience. Here is 
the story told in his own way: “Folks, did you ever 
stop to think which of all the public service activities 
in your city is the most vital to the community? If 
not, then think of this a minute: If some morning you 
should wake up and find that the electric lights will not 
light then you find some candles and have light enough 
to make out with. If the gas if off you can use a 
“coal-oil” stove, an electric stove, or some “Sterno” to 
boil the coffee and fry the bacon and eggs. If the 
trolley cars or buses are not running you can drive 
your car down town or you can walk if you can’t get 
there any other way.” 

“Now just suppose though that none of these things 
have happened and you are all ready to get breakfast 
and you open the faucet and no water flows. Will 
you tell me how in the world your good wife can get 
the breakfast or how you can get the whiskers off with- 
out water in the house. We are more dependent on 
water than we are on other commodities supplied by all 
of the other public utilities put together, but the con- 
sumer is so accustomed to continuity of the water 
supply that it is given little or no thought unless noth- 
ing happens when the faucet is opened.” This was the 
picture drawn by one of the deans of water works 

superintendents. — Jesse 





or street resulted whereas 
economy did result from a 
novel operation. On an- 
other page in this issue 
A. H. Woods, Superinten- 
dent of the El Paso Water 
Works, describes an ingen- 
ious scheme of installing 
copper services wherein the 
pipe or tubing first filled 
with water under pressure 
from the main is bent at 
right angles to meet re- 
quirements in the meter 
boxes and without crimp- 
ing or collapsing. 

The effect of soil corro- 
sion on various pipe mate- 
rials laid at El Paso indi- 


possible employers. 


to some of these men. 


To Prospective Employers 


At this time we have on file the qualifications 
of City Engineers, Chemists, Water Works men, 
Sewerage men, State Department of Health 
men, and one or two City Managers now out 
of work and interested in getting in touch with tain of continuous func- 


You may find just the man you are seeking 
among those we are trying to help; so let us 
know if you might be able to give employment 


Upon request we will send you the names and 
qualifications of the men, about whom we have 
personal knowledge as to past performance, that 
would be qualified to fill your requirements. 


Shaw of Tyler, Tex. 
There is _ considerable 
food for thought in Mr. 
Shaw’s story. These com- 
mon-place things become 
less and less appreciated as 
they become the more cer- 


tioning. An interruption is 
frequently required in 
water supply before the 
public appreciates the true 
value of the service. 

When one has stich a 
valuable commodity to offer 
as water is, there is no 
valid reason why it should 
not be marketed on the 
identical basis of fair re- 


L. H. ENSLOW. 




































































































































































































































































































































return on investment that other utilities enjoy in mar- 
keting their products. Further than this, it would seem 
practical perhaps to follow precedent set by the pur- 
veyors of gas and electricity and attempt to popularize 
or stimulate increased consumption of water. We are 
told that the electric companies have increased domestic 
current consumption by 25 per cent in 1931 (a depres- 
sion year) in comparison with that used in 1928. 


There are in existence trade associations and insti- 
tutes established for the purpose of increasing the de- 
mand and consumption of a number of commodities such 
as cement, lime, brick, lumber, and chlorine. Is there 
any obstacle to prevent the American Water Works 
Association from investigating or making a study of 
the possibilities of increasing the public appreciation 
and consumption of water and in turn increasing the 
income of water works? It does not seem a far cry 
to develop new and hitherto unthought of uses for 
water in the home, office buildings and factories. 


There are known instances where the use of lawn 
sprinklers has been encouraged with success and work 
through garden clubs has increased water usage and 
yielded profits to the purveyors. In another case re- 
ported, the company went into a $100,000 investment 
in order to deliver water at 5 ct. per thousand gallons 
to an industry. That industry is now using 1.5 to 2.0 
million gallons per day yielding a very satisfactory re- 
turn on the original investment. At Akron, O., the 
city has stimulated greater water usage by industrial 
plants. 


It may be true that some municipalities actually sell 
water for less than it costs delivered to the consumer 
but this should constitute no valid argument against the 
soundness of a marketing plan. In other words, why 
should any public utility operate at a loss? Perhaps 
popularization of the commodity—water—would be the 
proper move toward securing the necessary increase in 
rates to actually pay the cost of production. 


Thrifty Albany 


LBANY, a Georgia community of 15,000 popula- 
tion, is the county-seat of Dougherty County, and 
is situated 90 miles Southwest of Macon at the head of 
navigation on the Flint River. Albany is not listed 
among the more pretentious cities that are having finan- 
cial difficulties. While her neighbor, Atlanta, is finding 
it hard to persuade the banks to make further loans 
with which to pay its employees, Albany has money in 
the banks. Albany points with pride to its record of 
tax reductions, amounting to 28 per cent during the last 
three years. Albany borrowed no money in 1930 or 
1931 and owes nothing on current accounts; moreover 
it has a cash surplus amounting to $8.80 per capita. 


Says Mayor J. S. Billingslea, “We practice sensible 
business methods, avoid graft and hold expenditures 
well within our income.” 


Albany owns its water, light and gas plants and has 
a net income of $100,000 a year from these sources. 
There is a city manager directly in charge of municipal 
affairs at Albany and we dare say that he is not con- 
cerned over going without pay or losing his position. 

Milwaukee is another affluent city, with $4,000,000 
surplus in the city treasury and over $1,000,000 in taxes 
paid in advance, and Kansas City expects to end its 
fiscal year with a surplus in its treasury. There are a 
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pitifully few cities that can boast the records of Albany 
and Milwaukee. The question is do the others prac. 
tices the “sensible business methods” which have placed 
Albany and Milwaukee in their enviable positions? 


Dealing with the Advertisers 


& the reader of technical magazines you depend 
upon the editorial staffs to reject articles intended 
as propagandized publicity and to print only the gen- 
uinely instructive, authoritative and educational arti- 
cles. Correct advertising is also instructive, educational 
and informative. 


A statement by the president of an important firm 
of engineers, which appeared in Civil Engineering 
(July, 1931) contains the following: “Advertising has 
a definite news value. Engineers generally recognize 
this, and respond to advertising in proportion to its 
quality. My own experience tells me that manufactur- 
ers have done much for engineers in the dissemination 
of information.” 


To the readers of January “Roads and Streets,” 
V. J. Brown says editorially, “You are the economic 
buying power or recommending power in the industry 
and it is to your advantage to deal with advertisers.” 
This, “Because they are the entities that make it pos- 
sible for us, or any other magazine, to keep you in- 
formed on developments in the industry. We sell 
them blank white space so as to get money with which 
to publish this magazine.” 


There is so much good logic and truth in what Mr. 
Brown has to say that we could not refrain from bor- 
rowing parts of his remarks. The proper functioning 
of editorial personnel, advertisers and the readers of 
technical magazines, who constitute the all important 
“recommending or buying power” in the field, makes 
for cooperation which is the backbone of good business 
and a certain cure for depressions. 


Philip Schuyler—1880-1931 


HILIP SCHUYLER died just as one knowing him 

might expect he would—‘“with his boots on.” He 
was a product of the West and managing editor of 
Western Construction News of San Francisco from 
its founding in 1925 until his death, December 11, 1931. 
He worked hard and gave to this magazine the best 
efforts of his life. His interest in sanitation and in 
stressing the importance of efficient sewage disposal 
and industrial waste treatment led him to give 
Western Construction News the slogan “Keep the Far 
West Clean.” “Phil,” as his friends knew him—and 
he had many—would go far to do a favor for even an 
acquaintance. He was a civil engineer by profession 
and an editor by choice. Whatever Philip Schuyler 
did, he did with enthusiasm and he did well. It was 
just this spirit of disregard of his own personal weal, 
for the good of his fellow man and profession, that re- 
sulted in his death at a time of his highest attainments. 
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WITH THE MANUFACTURERS 





Paper Makers Chemical Co. 
Affiliates With Hercules 


Powder Co. 

The Atlanta, Ga. plant of the Paper 
Makers Chemical Corporation announce 
that they have become affiliated with the 
Hercules Powder Co. of Wilmington, 
Del. The former will continue to oper- 
ate under its own name. The Atlanta 
plant was known as the Georgia-Louisi- 
ana Corporation and manufactures sul- 
phate of alumina (filter alum) and are 
distributors of alkalies to the water 
works and textile trade in the southeast. 

v 


Seaberg Now Represents 
Dresser in Water Works 


Industry 

Grover E. Seaberg, service engineer of 
the S. R. Dresser Manufacturing Co., has 
been appointed special representative for 
the company to the water works indus- 
try. Mr. Seaberg is exceptionally well- 
qualified for this work. His thorough 
familiarity with problems of gas trans- 
portation is paralleled by a wide experi- 
ence in the construction and operation of 
pipe lines in all services, including water. 
The rapidly increasing demand for 
Dresser couplings, clamps and _ sleeves 
for water-line service is said to be the 
reason for Mr. Seaberg’s new assign- 
ment. Most of his time will be devoted 
to contacting with users and potential 
users in the water field. 

v 


German Instrument Maker 
Opens American Office 


R. Fuess, Inc., of Berlin, Germany, 
manufacturers of instruments for scien- 
tific research and industrial control, has 
opened an American office at 245 West 
55th St, New York City. Ameng the 
instruments made by this company are 
the following: For observations of wa- 
ter level, measuring quantities of water, 
and for registering time. Water gauges, 
quantity meters of water, chronographs. 
For microscopy, testing of materials and 
optical observations. Microscopes for 
biological science, microscopes for polar- 
ization and such for testing of materials, 
microphotographic apparatus, cutting and 
grinding machines, hardness meters, 
measuring microscopes, lenses and mag- 
nifiers, cathetometers and reading tele- 
scopes, mercury vapour lamps, etc. 


Reading-Pratt & Cady 
Appointment 


James P. Ferguson has been appointed 
assistant general manager of sales of the 
Reading-Pratt & Cady Co., Bridgeport, 
Conn., manufacturers of bronze, iron 
body and steel valves and asbestos 


packed cocks. The plants of the com- 
pany are located at Hartford, Conn., and 
Reading, Pa. General offices are at 
Bridgeport, Conn. The Reading-Pratt & 
Cady Co. is an associate company of the 
American Chain Co., Inc. Mr. Ferguson 
has been associated with the Reading- 
Pratt & Cady Co. for the past ten years 
in the capacity of sales engineer. 
v 


Worthington Personnel 


Changes 


Worthington Pump and Machinery 
Corporation, New York City, announces 
the following personnel changes, effec- 
tive Feb. 1: 

C. E, Wilson, for past nine years gen- 
eral sales manager, appointed vice presi- 
dent in charge of industrial relations. 
Mr. Wilson began his career with 
Worthington in 1899 as a salesman in 
the Chicago office. In 1905, he was ap- 
pointed sales manager of that office and 
later was made assistant general sales 
manager in charge of all territory from 
Cleveland to Denver. In 1918, he be- 
came assistant general sales manager in 
charge of foreign business where he re- 
mained until 1923 when he was made 
general sales manager. His advancement 
to the post of vice-president in charge 
of industrial relations is further recog- 
nition of his unusual energy and capacity. 


Clarence E. Searle, for past 17 years 
general representative in charge of sales 
for Allis-Chalmers Manufacturing Co., 
appointed vice president in charge of 
sales. Mr. Searles became associated 
with the Allis-Chalmers organization in 
1908, prior to which time he was with the 
Western Electric Co. and the Fort 
Wayne Electric Works (a division of the 
General Electric Co.). After one year 
as a sales representative in the Milwau- 
kee office of Allis-Chalmers, he became 
district manager of that office in 1910. 
He filled that position until 1915, at 
which time he was made general repre- 
sentative in charge of sales—a position 
he held until his present appointment. 


William H. Baumes, for past 14 years, 
treasurer, retired at age of 61, Mr. 
Baumes had a long and distinguished 
career. After completing his education, 
he was employed in the accounting de- 
partments of several rail and steamship 
companies, among them the Delaware, 
Lackawanna & Western, and the New 
England R. R. (afterwards consolidated 


. with the New York, New Haven & 


Hartford). In 1898, he joined the staff 
of Patterson, Teele and Dennis, public 
accountants of New York City, follow- 
ing which, from 1901 to 1910, he was 
first auditor and then comptroller of a 
group of corporations owning and oper- 
ating extensive lumber, coal, railroad and 
allied properties in New York, Pennsyl- 
vania, Louisiana and Mississippi.. From 
1910 to 1915, Mr. Baumes practiced as a 
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public accountant in New York City, de- 
voting practically all of his attention to 
the affairs of large railroad and indus- 
trial corporations. In 1915, Mr. Baumes 
was appointed comptroller of the Worth- 
ington Corporation, and 1918, he became 
treasurer, the post he held until his 
resignation. 

Charles N. Barney, for past 14 years 
secretary and general counsel, appointed 
secretary, treasurer and general counsel. 
After graduation from Tufts College 
and Boston University Law School, Mr. 
Barney was admitted to the Massachu- 
setts Bar in 1898, and practiced before 
the state and federal courts for 20 years. 
In 1918, he was appointed secretary and 
general counsel of Worthington, where 
he now takes over the added duties of 
treasurer. 

A. L. Prentice, formerly assistant 
comptroller, appointed assistant treas- 
urer. Walter Lehman remains, as 
formerly, assistant treasurer in charge 
of credits. Mr. Prentice joined the 
Worthington organization in 1911, prior 
to which he had spent 10 years in vari- 
ous phases of banking. He has had close 
contact with Worthington’s associated 
interests in Europe and is intimately ac- 
quainted with financial conditions abroad. 


Frank D. Talmage, formerly member 
of counsellor’s staff, appointed assistant 
secretary. Mr. Talmage, a graduate of 
Princeton University and the Harvard 
Law School, was admitted to the New 
York Bar in 1928. Formerly associated 
with Hunt, Hill and Betts of New York 
City, Mr. Talmage joined the general 
counsellor’s staff of the Worthington 
Corporation in 1929. 


C. H. Lang Succeeds 
M. P. Rice as G. E. 
Publicity Manager 


Chester H. Lang, formerly assistant 
manager of the publicity department and 
then comptroller of the budget of the 
General Electric Company, has been ap- 
pointed manager of the publicity depart- 
ment to succeed Martin P. Rice, who re- 
tired Dec. 31 after more than 37 years of 
service with the company. Mr. Lang, a 
native of Erie, Pa., was graduated from 
the University of Michigan in 1915. He 
was prominent in a variety of college ac- 
tivities, including publication work, and is 
now a member of the board of directors 
of the University of Michigan Alumni 
Association. During the war he served 
overseas with the 35th Division as a first 
lieutenant of field artillery. He entered 
the employ of the General Electric Com- 
pany in 1919, immediately following his 
discharge from the army. After three 
years as a traveling auditor he was made 
assistant manager of what was then the 
publication bureau, which later became 
the publicity department. He continued 
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in this position until January, 1926, when 
has was appointed to the newly created 
position of comptroller of the budget of 
the company. Mr. Rice, a graduate of 
the University of Pennsylvania, entered 
the employ of the General Electric Com- 
pany in 1895. When the publication bu- 
reau was organized 35 years ago he was 
made manager, and with the consolidation 
of this bureau with the advertising de- 
partment nine years ago he became man- 
ager of the publicity department. In 
1903 Mr. Rice established the General 
Electric Review, the technical magazine 
of the company. Under his immediate 
direction the Maqua Company, which pro- 
duces much of the company’s printed mat- 
ter, was established. In 1921, when the 
General Electric Company became inter- 
ested in radio broadcasting, Mr. Rice was 
made director of that activity. In this 
position he not only outlined the com- 
pany’s policy in this new field but estab- 
lished its three broadcasting stations: 
WGY, Schenectady; KGO, Oakland; and 
KOA, Denver. 





v 


Lukenweld, Inc. 
A ppointments 


Lukenweld, Inc., (division of Lukens 
Steel Co. of Coatesville, Pa.), which is 
engaged in the design and manufacture 
of parts for machinery and equipment 
by gas-cutting, press-forming and arc 
welding of rolled steel, has appointed 





Henry H. Peck 


Henry H. Peck, formerly with the 
Standard Steel Works Co. of Burnham, 
Pa, manager of sales. Mr. Peck for 
many years was associated with iron and 
steel foundries throughout the country, 
principally in the sale of castings. Mr. 
Peck succeeds John S. Bleecker, former- 
ly in charge of sales for Lukenweld, Inc. 
Mr. Bleecker has been appointed man- 
ager of sales research and advertising 
for Lukens Steel Co. and its divisions, 
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Lukenweld, Inc., and By-Products Steel 
Corporation. 

Lukenweld, Inc., also has appointed 
two new representatives to handle the 
sales and service of its products. 

In the state of Wisconsin, Lukenweld, 
Inc., is now represented by Welding En- 
gineering Co., 2872 North 4lst St. Mil- 
waukee. This concern is headed by A. 
H. Friese, who for many years has been 
engaged in engineering and sales work 
in connection with welding and welding 
apparatus. 

In the Buffalo, N. Y. territory (includ- 
ing Erie county, Pa, and New York 
from the western boundary to Utica), 
Lukenweld, Inc., is represented by Mar- 
vine Gorham, Jackson Building, Buffalo. 
Mr. Gorham is a graduate of Massachu- 
setts Institute of Technology in Me- 
chanical Engineering, and has had many 
years of experience in the metal-working 
industries, particularly in the sale and 
service of castings, pressed steel, forg- 
ings and stampings. 


American Rolling Mills Co. 


Moves District Office 


The Cincinnati District Office of The 
American Rolling Mill Co. will be re- 
moved to the home offices of the company 
in Middletown, O., on or about Jan. 16th. 
Resident salesmen will remain in Cincin- 
nati, and direct telephone communication 
between Cincinnati and Middletown will 
be maintained in order to continue the 
close personal contacts with Armco cus- 
tomers in the metropolitan Cincinnati 
area. The decision to remove the Cincin- 
nati office was made to give quicker and 
better service as most of the company’s 
clients in the Cincinnati district are lo- 
cated in Central Ohio and Indiana, and 
can be served from Middletown more 
advantageously. 

v 


Lincoln Electric Announces 
New Manager, New Office 


Location in Indianapolis 


The Lincoln Electric Co. of Cleveland, 
O., announces that R. D. Eaglesfield has 
been appointed district manager in charge 
of motor and welder sales with head- 
quarters in Indianapolis. Before joining 
the technical sales force of The Lincoln 
Electric Company, Mr. Eaglesfield was 
a manufacturer of motor driven machin- 
ery pioneering over the original motor on 
spindle ball bearing, direct driven machin- 
ery that is now commonly used in indus- 
try. Besides this rich experience, Eagles- 
field has a deep educational background 
which includes studies at Allen School, 
Indiana University, Amherst College and 
at European institutions. 

v 

Norman D. Doane, who for a number 
of years was district manager of the 
Indianapolis and Louisville territories for 
the Permutit Co. of New York, and more 
recently in charge of the Albany, N. Y. 
territory has been transferred to the 
southeastern territory with headquarters 
in Charlotte, N. C. 


Fred Miick Appointed 


Pacific Coast Representative 
by Link-Belt 


Mr. Fred Miick has recently been ap- 
pointed engineer in charge of sewage 
treatment plant equipment sold in the 
Pacific Coast territory of Link-Belt Com- 





Fred Miick 


pany, Pacific Division, 400 Paul Ave. 
San Francisco, Calif. Transferred from 
the Philadelphia plant of Link-Belt Com- 
pany, where he. was in the engineering 
and sales departments for 21 years, Mr. 
Miick brings to the coast a broad knowl- 
edge of sewage works engineering and 
design. 


v 


Instrument Lines Merge 


The Pyrometer Division of the Wilson- 
Maeulen Co., Inc., has merged with The 
Foxboro Co., Foxboro, Mass. This action 
has followed twenty-five years of close 
and friendly cooperation between the two 
companies, and was made wholly in the 
interest of better service by thus being 
able to offer complete instrumentation to 
industry. The entire personnel of the 
Pyrometer Division of Wilson-Maeulen 
Co. will be merged with that of The Fox- 
boro Company. The Wilson-Maeulen 
pyrometers and controllers will be built 
in factories at Foxboro. 


Henry H. Timken, Jr., Made 


Assistant to President 

Henry H. Timken, Jr., has been made 
Assistant to the President of The Timken 
Steel & Tube Company, Canton, Ohio, it 
was announced by Fred J. Griffiths, Presi- 
dent of the company. He has been serving 
in the capacity of Assistant Works Man- 
ager of The Timken Roller Bearing Co. 
for the past two years. 


Leadite Co. Moves Offices 


The Leadite Co. announce the removal 
of their offices from Land Title Building, 
Philadelphia, to Girard Trust Company 
Building, Philadelphia, Penn. 
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—by giving the next generation 
its money’s worth in pipe: Install 
McWANE cast iron pipe in the 
small sizes as well as the large. 


No longer is there need to lay per- 
ishable pipe because the diameter 
is small: McWane makes the 
smallest cast iron pipe in America 
—down to 1% and 2 inches. 


Furnished in long laying-lengths, 
its installation is swift and simple. 
A special new booklet describes 
this small pipe, its uses and ad- 
vantages. Write today for your 
copy. 


SAND-CAST, YET 
MODERN 


McWane Pipe is sand-cast yet 
modern. It cuts, taps, and ships 
with the best of the old type pipe; 
yet has the strength (30,000 Ibs. 
average tensile; 2,600 lbs. trans- 
verse), uniformity, and longer 
lengths of the new. 


Bell and Spigot type; with or 
without Precalked (lead) Joints. 
Fittings, too. 16-foot lengths above 
3 inch size. Famous for Economy. 





Address: 
PE SMe 
eyaNe : pacieic 
PIPE CO. CAST IRON 
BIRMINGHAM PIPE CO. 
ALA UTAH 
NEW YORK LOS ANGELES DALLAS 
40 Exchange PI. 417 S. Hill St. 1803 Santa Fe Bldg. 
SAN FRANCISCO KANSAS CITY DENVER 
111 Sutter St. 1006 Grand Ave. 226 Cont’! Oil Bide. 
CHICAGO PORTLAND, ORE. SALT LAKE CITY 
208 S. LaSalle St. 611 Spalding Bldg. 149 W. 2nd South St. 
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Modern Filtration Plant completed in July, 1931, for the City of Findlay 
Ohio. The Consulting Engineers = H. P. Jones and Company, Toledo, 
io. 


Two “Pittsburgh-Des Moines’’ Tanks 
Elevate the Water at Findlay’s 
Filtration Plant 


The smaller tank at the left holds 40,000 gallons 
and stands 48 feet to the top; the larger tank holds 
500,000 gallons and stands 150 feet to the top. 

These two “Pittsburgh-Des Moines” units as- 
sure the water mains of Findlay an ample supply 
at improved pressures—even during periods of 
peak demand, They also permit a simplified pump- 
ing schedule, and guarantee steady adequate serv- 
ice during interruptions in pumping for repairs or 
replacement work. The increased pressure guaran- 
tees plenty of water to outlying districts and to the 
newly built-up sections of the city. 




















Write for NEW 
CATALOG—Today! 


“Modern Water Storage”, our 
new catalog, has just come from 
the press. It contains 28 pages 
of reliable information, interest- 
ing photographs, authentic 
engineering data and “Pitts. 
burgh-Des Moines” specifications 
on various types of elevated 
tanks, penstocks, pipe lines, 
standpipes, steel reservoirs, tieat- 
ing plants, and complete water 
systems, 

Interested municipal and in- 
dustrial executives may obtain a 
copy by addressing our nearest 
office. 











Pittsburgh-Des Moines 
Steel Company 


3418 Neville Island, Pittsburgh, Pa. 
919 Tuttle St., Des Moines, Ia. 


New York Chicago Dallas Atlanta 
Seattle San Francisco 


Yes—we would like you to mention WATER WORKS AND SEWERAGE, 
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the accumulated experience of many engineers, con- 
tractors and builders throughout the nation in— 








The Methods and Costs Library 








These 5 Books for 
Constant Reference 


Volume I 
Gillette’s Handbook of Construction 
Cost 


1784 Pages, 4%x7. Lllustrated 
Price $6 


Volume II 
Dana’s 
Handbook of Construction 
Equipment 
New Second Edition 
349 Pages, 4%x7. Illustrated 
Price $6 


Volume III 
Gillette & Dana’s 


Handbook of Mechanical and 
Blectrical Cost Data 


Over 1500 pages, 4%x7. Illustrated 
Price $6 


Volume IV 
Gillette’s Handbook of Cost Data 
1854 Pages, 4% x7. Illustrated 
Price $6 


Volume V 
Connor’s Labor Costs of Construction 
200 Pages, 5x3% 
Price $3 


Gillette’s ‘‘Con- 
struction Cost 
Keeping and 
Management” 
standard treatise 
on organizing 
business for 


when you decide 
to keep the li- 
brary. 














This 
Book 


FREE 


The value of this library can be fully 
realized in only one way,—at your elbow, 
accessible for reference as job succeeds job 
in your own experience. We know this from 
the reports of contractors and engineers 
who date the growth of their business pros- 
perity from their first reference to these 
volumes. 


Thus, we do not ask you to buy them 
first and learn their value afterward. We 
offer to put them at your elbow free of 
charge for a trial. Use them. Get the flavor 
of their helpful counsel. Check your own 
habits in figuring costs or selecting meth- 
ods, in comparison with the general stand- 
ard practice among builders everywhere. 


After you skim through the broad sub- 
ject headings at the right, send the coupon. 














This List of Subjects Covered 


Engineering Economics — Prices 
and Wages — Hauling — Excavation 
Economics — Standpipes — Con- 


crete Construction — Dams — Reser- 
voirs, and Water Works—Water 
Treatment Plants—Irrigation—Land 
Drainage — Sewers — Garbage Dis- 
posal — Roads and Pavements — 
Bridges and Culverts—Steam Rail- 
ways and Tunnels — Docks and 
Wharves—Electric Motors — Lights 
—Miscellaneous Costs—Earth Exca- 
vation and Transportation—Rock 
Excavation—Steel Piling and Coffer- 
dams—Wood and Concrete Piles—- 
Concrete Costs—Concrete Form 
Costs — Steel Reinforcing — Struc- 
tural Steel—Timber Work—Rough 
and Finish Carpenter Work—Brick 
and Tile—Masonry—Plastering and 
Plumbing — Painting — Sewers — 
Water Works—Concrete and Other 
Paving Costs—Equipment and Gen- 
eral Labor Expense. 


Gillette Publishing 
Company 
Technical Publishers 
400 W. Madison St. 
Chicago, Illinois 

















$32.00Library 


with this coupon 


$26.90 








Gillette Publishing Co. 

400 W. Madison St., Chicago, III. 

Please send the Methods and Costs Library, postpaid, for examina- 

tion. In 10 days I will remit t $6.90 in pert payment and keep the 

eS > Se ee ee eee. Se ee eS 

send me a free copy of “Cost ping and will 

cond 96 0 sath for 8 months ent the fel pin s2080 ts pole 

Name. 

Firm 

AdAAress 

City. State. Ww-2-32 
Books sent om approval in U. 6. and Canada only. 














Do you mention WATER WORKS AND SEWERAGE when writing? Please do. 
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INVERSAND 
BASEX 


“Natural” Water Softening Zeolites, 
Greensand Base 


SPECIFICATIONS 


1. Weight per cubic foot........91 pounds 

2. Exchange value ......2800-3200 grains 

CaCOs per cubic foot 

3. Salt for regeneration..1.4 pounds 

per cubic foot 

4. Effective size.............. 0.32- 0.34 mms. 

5. Uniformity coefficient........ 1.40- 1.50 

6. Rapid regeneration 

7. Hardness INVERSAND scale 120- 
160 


Not less than 200 tons of zeolite 
always maintained in stock 


HUNGERFORD & TERRY, INC. 
CLAYTON, NEW JERSEY 





the [DEBL ELEcTRIC 
& pmerbiring Co, Co., 


SALES REPI Le is | 





15 


IDEAL CONTROL 





This Ideal Automatic Control Board is actuated by 
float operated pilot switches and controls two slip 
ring motors driving centrifugal pumps at the Munici- 
pal Sewage Disposal Plant of Highlands, New Jersey. 
Ideal Automatic Control is made for every purpose. 
Write us for details. 








STEWART SEWER 
CLEANING MACHINE 


Water Cleaning System, if you wish it, 
or Drag Bucket type. 
WE WILL PAY FREIGHT AND CHARGE TO BILL. 
We Ship Rods for Trial—whe else will do this? 


We also make a Rod that will float. Alse rods with wheels 
for conduit work. 





























AND. CONDUIT RODS 


No Deep Shoulder Cut for Couplings. Rods retain full size 
and strength. 


Investigate our JUMBO ROD 


W. H. STEWART 


CANADA pacrent, WALKERVILLE, ONT. 
Therefore Ne Duty for Purchaser to Pay 


PACIFIC COAST DELIVERIES MADE FROM SAN FRANCISCO 





1614 Loeust Street . . ST. LOUIS, MO. 
129 George Street . e . ‘ ° - BOSTON, MASS. 
Box 581 e . ° JACKSONVILLE, FLA. 





| 
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MINERALEAD| 


Protect Your Water Mains 


The rapid and steady increase in Mineralead sales is 
evidence of the recognition by waterworks men of its 
advantages over other materials for jointing bell and 
spigot water pipe. 

Mineralead is known for. cleanliness, quick melting, 
rapid pouring, freedom from moisture, convenience of 
handling, etc. ; 

Send for catalog 


Manufacturers of G-K Sewer Joint Compound, the 
original bituminous joint 


THE ATLAS MINERAL PRODUCTS COMPANY 
of Pennsylvania 
MERTZTOWN PENNSYLVANIA 


ESTABLISHED 1892 
Easy Melting 


Rapid 
Pouring 














Mansfield, Ohio 

















When writing to advertisers please mention WATER WORKS AND SEWERAGE—Thank you. 
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Se eae 


Concrete Pipe 


PRESSURE - SEWER - CULVERT 
Lock-Joint Pipe Co., Ampere, N. J. 


B)cueanine House [a SIMPLEX 


VENTURI TYPE METERS 


ACCURATE — DEPENDABLE 

















POSITIONS VACANT 





WANTED—MAN WITH TECHNICAL 
TRAINING to assist in research lab- Write for Bulletins 
oratory and actively engage in devel- SIMPLEX VALVE & METER CoO. 
oping and effecting sales of a high 6749 Upland St. Philadelphia, Pa. 


grade technical product. One who has 
had some experience and a knowledge 
of Sanitary and Chemical Engineering 
preferred. Apply giving full particu- 




















lars to Box 1000, Water Works and FILTRATION PURE 
sauetege. re West Madison St., Chi- Sili ey 
cago, s. 
- AN D i te Dried 
2 Ba fie 
Steel Sheet Piling alamaatiar mm 
New and Used Mimes: a CO. 28 N. LaSalle %. 
SOLD BOU GHT Ortawa, Ill. icago Chieago 
REPURCHASED 
pee at et points yo SOUTH BEND FOUNDRY CO. 
out the country for prompt p- i 
ment. We buy piling located a South Bend, Ind. 
any where. Pr All Kinds of Gray Iron Castings 
HYMAN — co. Patented Chilled Manhole Covers 
. Le York 
” aeons San Franeisce ae Witte De Same Made in 250 to 470 Pound Weights 























This standard technical work by Hal- 
bert P. Gillette, is in its 3d Edition. | 
It has 1346 pages. Pocket size, flexi- 


Dig I 
EARTHWORK ble, illustrated. 


and Win Be EARTHWORK 
If your work involves excavation apn AN D ITS COST 


you know what a fertile field for 
loss this branch is, unless it is care- 
fully estimated and executed. 


We want you to benefit by the re- 
corded experience gained on many 
jobs, and published for you in this 
tt clearly printed reliable book. Your 
profits will reflect this opportunity 











ite © Earth—Mcasurement, Classification 

Estimating—Boring and Sounding— 
By and Grubbi Loosening and shoveling ! 
Earth—Spreading, r. Rolling Earth—H —_ ~ i. 
Barrows, Carts, Wagons and Trucks— ods 
and Costs with Sn es Graders and i 
Loadere—Methods ts with Scraper and 
Graders—Methods and Costs with Cars—Methods , 
and Costs with Steam and Electric a 
ods and with Grab Buckets and ome 
Bucketse—Methods and Costs with Cableways an 
Conveyors—Methods and Costs with Dragline 





to stack your experience alongside pe ym Fg EE BN 
the combined experience of others ztivdraulic Excavation Sluicing—Road and 


Railroad Embankments—Design and Construction 
of Earth Damse—Dikes and Levees—Slips and 


} in this line. 
Slides. 





The coupon tells how you can se- 
cure “Earthwork and Its Cost” for 
free examination. Read it; then 
send it. Read the book; then de- 
cide whether you will keep it. 





Gillette Publishing Company 
400 W. Madison St., Chicago, Il. 
Please send me postpaid | for free examination the 


the book for my further profitable use. 





! Gillette Publishing Company Send | == 


| 400 W. Madison St., Chicago, Ill. , 
| this Coupon : ay se sun 








Address 











WW-2-32 














Please mention WATER WoRKS AND SEWERAGE—it helps. 
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AT LCLORATOR ror 


Assures the efficient opera- WATER, SEWAGE, 
INDUSTRIAL 
apparatus by delivering PLANTS, SWIM- 
MING POOLS 


tion of your gas control 


clean gas uninterruptedly 
to the metering orifices. 
Prevents clogging also 
necessity for blowing off 
tanks. Pays for itself. Cir- 
cular on request. 


THE FILCLOR COMPANY 


Commercial Trust Bldg. 
Philadelphia Penna., U. S. A. 














20 Years Experience 


Write for Booklet 
“The Cleaning of Water Mains’ 


} 


National Water Main Cleaning Co. 
32: Charch St. . New York 





OMEG A presents two new products: 
OMEG A Precision Feeder (Solution type) for 


small or medium quantities of any 


chemical. 
O MEG A Takes the place of an expensive 
chlorinator. Will feed “H T H,” 


“Perchloron,” Ammonium Sulphate, 
Activated Carbon, etc. 


O M EG A Laboratory Stirrer for tests on 


chemical dosage, coagulation, etc. 


OMEG A also manufactures the well-known 


Omega Dry Chemical Feeders and 
Omega Lime Slakers in a wide range 
of capacities. 


OMEGA has recently furnished chemical 


feeding equipment for water works 
plants at Detroit, Mich., Massillon, 
Ohio, Western Springs and Quincy, 
Ill., Ft. Worth, Tex., Thomasville, 
Ga., Newport News, Va., Kansas 
City, Kans., Oklahoma City, Okla., 


and many other cities. 


OMEGA MaAcHINE COMPANY, 


4010 Penn Ave., Kansas City, Mo. 
Write for catalog. 























Answers 6,000 
Questions 

About Excava- 
tion Costs and 


Methods......... 


Hours of cudgeling your brains, 
and reams of scratch paper are saved 
by this standard reference work, 
“Earthwork and Its Costs” by H. P. 
Gillette. The one specific branch of 
construction work described by this 





title is covered, entirely separate from Flexibly homed 7 
all others, and analyzed to bed rock. {lth Hberally 
Comprehensive reliable tables save pages and 22 
whole days out of a year in figuring chapters. 


and studying. Many methods are 
weighed and are presented so that 
you can choose the one best for 
each job. 


This book will not tell your fortune— 
nor make it—but it will answer all your 
questions about earthwork and its costs— 
and it will save many times its price in 
economizing your time, Send for it today, 
receive it in a few days, pay the postman 
$6, study it 10 days. If, then, you decide 
not to add it to your library, simply mail 
it back to the publishers. Your money will 
reach you in a few days, cheerfully re- 
turned, without any red tape. 


GILLETTE PUBLISHING CO. 
400 W. Madison St., Chicago, IIL. 





SLUDGE BED 


Glass Overs 


For Sewage Disposal Plants 


Jord «. urnham (6. 


IRVINGTON, N. Y. 

















FILTER 
SANDS AND GRAVELS 


We BCE Cay :\ 2) See) | an | OF \ 
ea 10) 9) 01 ON BaP) 8) ae On| 8 
YOUR SPECIFICATIONS 


MENANTICO SAND & GRAVEL CO. 


MILLVILLE NEW JERSEY 
OME =10) 4-15; 
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Alvord, Burdick & 
Howson 


Engineers 

John W. Alvord, Charles B. 
Burdick, Louis R. Howson, 
Donald H. Maxwell 

Water Works, Water Purifica- 
tion, Flood Relief, Sewerage, 
Sewage Disposal, Drainage, Ap- 
praisals, Power Generation. 
Civic Opera Building, Chicago. 





Black & Veatch 


Consulting Engineers 

Sewerage, Sewage Disposal, 
Water Supply, Water Purifica- 
tion, Electric Lighting Power 
Plants, Valuations, Special In- 
vestigations, Reports and Labo- 
ratory. 

E. B. Black, N. T. Veatch, Jr. 
307 South Hill St., Los Angeles, 
California. 

36 W. 44th St., New York City. 
Kansas City, Mo., Mutual Bldg. 





H. Burdett Cleveland 


Consulting Sanitary Engineer 
Water Supply and Purification, 
Sewerage and Sewage Disposal, 
Refuse Disposal, Treatment of 
Industrial Wastes, Design, Re- 
ports, Consultation, Investiga- 
tion, Evaluation of Works, Su- 
pervision of Construction. 
Transportation Building, 

225 Broadway, New York. 





Burns & McDonnell 
Engineering Co. 
McDonnell-Smith-Baldwin- 
Lambert 
Consulting Engineers 
Waterworks 
Lighting 
Rate Investigations 
Kansas City, Mo., Interstate 
Bldg. 


Sewerage 
Appraisals 


g 
Los Angeles, Cal., 
Western Pacific Building. 





The J. N. Chester Engrs. 


J. N. Chester 

J. F. La Boon 

D. E. Davis 

J. T. Campbell 

E. B. Bankson 

Consulting Hydraulic, Sanitary 
and Valuation Engineers. 
Pittsburgh, Pa., Clark Bldg. 





Chicago Testing Labora- 


tory, Inc. 
and affiliated 

Chicago Paving Laboratory, 
Inc. 
Consulting and Inspecting Engi- 
neers 
Hugh W. Skidmore, Gene Abson 
Materials, Processes, Structures, 
Consultation, Inspection, Test- 
ing, Design, Research, Investi- 
gation and Experts in Litiga- 
tion. : A 
536 Lake Shore Drive, Chicago. 


City-Wastes Disposal Co. 


(Org. from Staff of Col. Geo. 
E. Waring, Jr.) 

Consulting Engineers 
Specialists in Drainage, Sewer- 
age and Sewage Disposal. 
Preliminary Investigations and 
Estimates, Surveys, Plans and 
Supervision. 

Sanitary Examinations and Re- 
ports. 

45 Seventh Ave., New York. 





Clark, Wm. G. 


Civil and Sanitary Engineer 
Hydraulic, Sanitary and Munic- 
ipal Engineering, Power Devel- 
opments, Expert Examinations 
and Reports. 

Toledo, Ohio, 1046 Spitzer Bldg. 





Dow & Smith 


Chemical Engineers 

Consulting Paving Engineers 
A. W. Dow, Ph. B., Mem. Am. 
Inst. Ch. Engrs. 

F. P. Smith, Ph. B., Mem. Am. 
Soc. Civ. Engrs. 

Asphalt, Bitumens, Paving, Hy- 
draulic, Cement, Engineering 
Materials. 

131-3 E. 23d St., New York City. 





Fowler, Charles Evan 


M. Am. Sec. C. E. M. Eng. Inst. 
Can. Consulting Civil Engineer 


Bridges, Foundations, Dredges, 
Dredging, River and Harbor 
Improvement. 


New York City, 25 Church St. 





Gordon & Bulot 


Engineers 

Successors to Maury & Gordon 
Water Supply and Purification, 
Sewerage and Sewage Disposal. 
Design. 

Appraisals. 

Reports. 

Chicago, 53 W. Jackson Blvd. 








Hall, B. M., & Sons 


Civil, Mining and Hydraulic 
Engineers 

Southern Water Powers. 
Drainage. 

Irrigation. 

Atlanta, Ga., Peters Bldg. 


Nicholas S. Hill, Jr. 


Consulting Engineer 


Water Supply, Sewage Disposal, 
Hydraulic Developments, Re- 
ports, Investigations, Valua- 
tions, Rates, Design, Construc- 
tion, Operation, Management, 
Chemical and Biological Labo- 
ratories. 


112 East 19th St., New York. 





Kiersted, Wynkoop 


Consulting Hydraulic and 
Sanitary Engineer 


614 Interstate Building, Kansas 
City, Mo. 


W Kiersted, Jr., Assoc. 





A. Elliott Kimberly 


Consulting Sanitary Engineer 


Water Supply, Water Purifica- 
tion, Water Softening, Sewer- 
age, Sewage Disposal, Sewage 
Treatment, Waste Treatment, 
Specialists in Milk and in Can- 
ning Waste Treatment. 


1102 Atlas Building, Columbus, 
Ohio. 





‘Morris Knowles, Inc. 


Engineers 


Water Supply and Purification, 
Sewerage and Sewage Disposal, 
Valuations, Laboratory, City 
Planning. 


Pittsburgh, Pa. 





Metcalf & Eddy 


Engineers 


Water, Sewage, Drainage, Ref- 
use and Industrial Wastes 
Problems, Laboratory, Valua- 
tions. 


Statler Building, Boston. 








Neubling & Mast 


Consulting Engineers 


Emil L. Neubling, Member 
American Soc. C. E. 

James E. Mast, Civil Engineer 
Civil, Hydraulic and Municipal 
Engineering, Surveys, Apprais- 
als, Investigations and Reports. 


524 Court St., Reading, Pa. 





Malcolm Pirnie 


Engineer 

Malcolm Pirnie, Charles F. Ruff 
Water Supply, Treatment, 
Sewerage Reports, Plans, Esti- 
mates. 

Supervision and Operation. 
Valuation and Rates. 


25 W. 43rd St., New York, N.Y, 





Potter, Alexander, C. E. 


Hydraulic Engineer and 
Sanitary Expert 

Sewerage and Sewage Disposal, 
Water Supply and Purification, 
New York, 50 Church Street. 
Cortlandt 3195. 





Randolph-Perkins Co. 


Consulting Engineers for 
Water Supply and Distribution, 
Sewerage and Sewage Disposal. 
Street Lighting Systems. 
Zoning and City Planning. 
Water Power Development. 
Flood Protection. 

Excavation Specialists. 
Stripping Properties Prospected. 
1446 First National Bank Bldg., 
Chicago. 





Robinson & Steinman 


Consulting Engineers 

H. D. Robinson 

D. B. Steinman 

Bridges: Design, Construction, 
Strengthening, Investigation, 
Reports, Advisory Service. 


117 Liberty St., New York City. 





Astrid S. Rosing, Inc. 


Sewer Pipe. 

Drain Tile. 

Steam and Electric Conduits. 
Building Tile. 

Fire Brick. 


3464 N. Clark St., Chicago, Il 








P. H. Taylor Audit Co. 


Municipal Accountants and 
Auditors 

Audits. 

Systems. 

Budget Preparation. 
Investigations. 

267 Highland Ave., Buffalo, 
mx Se 





Waddell & Hardesty 


Consulting Engineers 
Steel and Reinforced Concrete 
Structures, Waddell’s Vertical 
Lift Bridge, Difficult Founda- 
tions, Reports, Checking of De- 
signs, Advisory Service and 
Appraisals. 

150 Broadway, New York. 

















When 


writing to advertisers please mention WATER WORKS AND SEWERAGE—Thank you. 




















as 





| PURE WATER 


il .. BUILDER OF CITIES } 
NEW YORK has alvays 
| detained PURE WATER 
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Even in 1800 the owners of TEA 
Hl WATER PUMP did a flourishing busi- 
1 ness. Despite the fact that wells and 
i} springs dotted almost every street corner, 
water from this famous spring—the pur- 
est on Manhattan Island — was daily 
. carted around the city and distributed 
; from hogsheads at a penny a gallon, 
v 
| From the pioneer days at Smith’s Pond... Dunwoodie...Kensico... SSS 
| the name of W&T has been inseparably linked with chlorination — 
history of New York’s water supply. PRIN 
New York chose W&T from the very first, when, in 1914, following WATER \ 
: exhaustive competitive tests at Smith’s Pond, L. I., W&T equipment wa 
out-performed all other chlorinators. 


Forty-two times in seven years the Water Department of New York 
i) has ordered additional W&T equipment—91 units in all. Today from 
Scoharie to Long Island W&T chlorinators range Gotham’s watersheds 





4 for more than 120 miles. The original Dunwoodie and Kensico instal- 2 
| lations, reinforced by 31 W&T Vacuum machines, daily protect the “% 
. lives of Greater New York’s 7,000,000 population. ; 
% 
Unfailing performance, continued accuracy, simplified operation and 
low maintenance costs justified this standardization on W&T Chlori- 
nators in the eyes of New York’s authorities. You can do no better ; 
than to follow their lead. Ask for Technical Publication 38. 4 
| WALLACE & TIERNAN CO., Ine. {i 7&7 citorinaors—) 
: 55 more—sterilize private and 
ij Manufacturers of Chlorine and Ammonia Control Apparatus public pools, disinfect sewage 
Newark, New Jersey Branches in Principal Cities ~ and perform oe rene on R 
installations other than those nS 
i “The Only Safe Water Is a Sterilized Water’’ under jurisdiction of the 3 
4 Water Department. J 
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a Sewage Treatment in United 
al States, Compared With That 
— at Los Angeles Experimental 


Station 
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Super-Chlorination at 


Glencoe, Ill. 





MINT 


Mt 


Underground Sewage Plant 
at Spring Lake, N. J. 





Water for the Textile Industry 





)’ 


Hints in Water Coagulation 





Underground Sewage Plant, Spring Lake, p.* Raps F 








“YOURS TO COMMAND” 


A quaint phrase... but here at EBG it still means something real. Our men and 
our equipment are serving you. Laboratory research and engineering counsel, 
quick delivery and complete facilities are “yours to command.” And this product, 
of which we are the pioneer manufacturers, is the result of rigidly controlled, 


uniformly high manufacturing standards. 





the ELECTRO BLEACHING GAS CO. 
Look oo Pioneer Manufacturers of Liquid Chlorine 


Main Office: 9 E. 41st St. New York, N. Y. Plant: Niagara Falls, N.Y. 


Ric id) Chlor; 








